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This subcourse is designed to teach you to correctly perform 
the basic mathematics operations. Such knowledge will enable you to 
better utilize techniques of mathematics and will increase your ca- 
pability of assuming greater responsibilities. 

The subcourse consists of seven lessons and an examination as 
follows: 



Lesson 1. 


Introduction to Arithmetic ard Whole Numbers 


2. 


Common Fractions 


3. 


Decimals 


4. 


Unit Conversion 


5. 


Ratios and Proportions 


6. 


Percentage 


7. 


Powers and Roots 



Examination 

Twelve credit hours are allowed for the subcourse. 
Presentation 

This subcourse uses the technique of programmed instruction . 
Essentially, programmed instruction is the presentation of ideas in 
a logically sound learning sequence. It presents material in small 
bits; it provides cues to the right answer; it often repeats key 
ideas in a different form or content; and it reinforces immediately 
the student's correct response. 

Description of Programmed Text 

At the beginning of each lesson, you will find a list of 
Objectives that will tell you- -exactly what you must know. The Pro- 
gram will TEACH you exactly irfiat the Objectives state. Read them 
careful ly . 



Two types (techniques) of Programming will be used: "linear" and 
"branching". 



The Linear Program has small bits of Information In "frames." 
Bach frame will have a question that you must answer concerning what 
you have' been taught In that or previous frames. Fill In the blanks 
In pencil with the appropriate word(s) or nimerlcal quantities or 
solve the problems In the space provided. Your writing down the cor^ 
rect answer Is an Important aspect of the teaching technique . Turn to 
the next frame and check your written response against the correct 
answer that appears just above the frame nuodier. If your response Is 
correct^ proceed with that frame. If your response Is Incorrect^ re* 
study the frame answered Incorrectly^ erase your Incorrect response 
and write the correct answer In the blank(s)« It may seem quite easy 
to answer the questions at tlmes^ but study each question carefully 
and do not try to guess the answer. The Program has been designed so 
that It will teach easily and quickly* If you run across Information 
that you are familiar wlth^ DO NOT skip It* Use It as review. material. 

Example of LINEAR Programming ; 

FRAME 1-1 

The average human with blond hair has about 120^000 hairs on his 
head* If you are blond, you have about ^halrs on your head. 



(120.000) fl'l) 
FRAME 1-2 

More information will be taught in this frame and another quest* 
ion asked > After completing this frame, you will proceed to Frame 
1*3 and so forth, through each frame of the lesson. \' 



The Branching Program also has bits of information in frames, 
but you will be given a choice of answers* Each answer tells you to 
go to a certain frame. If the answer you select is correct, the 
frame you have turned to will tell you so and teach more information* 
If you were wrong, the frame will tell you that, too. It may reteach 
or send you to some other frame. The directions must be followed 
very closely in a Branching Program. 
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Example of Branch Prograimdng: 



FRAME 1-25 

MOST humans have many hairs on their heads • The number o£ hairs 
varies with the color o£ it» Blonds have been £ound to have the most, 
while redheads have the least. Brunettes £all in between. The range 
is 80,000 to 120,000 hairs. 

I£ you are an average brunette, about how many hairs do you have 
on your head? 



Of course, your answer would be 100,000, so you should go to 
Frame 1-27. 



FRAME 1-27 

Right. You will be told here that your answer was correct and 
more material will be taught « Another question will be asked and 2 
or more choices will be given. 

If you had selected either of the other two answers, you would 
be told that they are wrong. You would be retaught or sent back. 



Panels provide information in addition to that contained in the 
frames and will be referred to in the frames. The panels are located 
at the back of the programned text at the end of the frames. When you 
are referred to a panel (for example. Panel 7-1, page 7-35), 'turn to 
the panel and study the information and then turn back to the frame 
on which you were working. 



If your answer is: 



Go to Frame: 



80,000 
100,000 
120,000 



1-26 
1-27 
1-23 



(p. 1-15) 
(p. 1-20) 
(p. 1-9) 




Exercise Booklet and Extmlnmtlon 



Once you are satisfied that you understand the inatef 1^1 in «ach 
lesson, go to the Exercise Booklet and solve the multiple choice esc- 
erclses for that lesson. Indicate your answer choice on the answer 
sheet for that lesson* The answer sheets are bound In reverse order 
In the back of the Exercise Booklet* 

Tou will not be limited as to the nuniber of hours you may spend 
oh the subcourse, any lesson, or the examination* For statistical- 
purposes, you are required to enter in the proper space on the ans- 
wer sheet the number of hours and minutes spent on each lesson, inc- 
luding the time for studying the programmed instruction text, solving 
the self-test problems, and solving the exercises* 

The examination will be sent to you when you have successfully 
completed all the lessons* 

YOU ARE NOW READY TO START LESSOI^ ONE* READ EACH SENTENCE CARE- 
FULLY; BE SURE YOU UNDERSTAND WHAT IS SAID BEFORE YOU TRY TO ANSWER 
THE QUESTION* TURN TO PAGE ONE OF LESSON ONE AND CAREFULLY READ THE 
LESSON OBJECTIVES* 
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LESSON 1 



niTROOUCTIOM TO ARITHMETIC AND WHOLE NUMBERS 

CREDIT HOURS 1 

TEXT ASSIGMMEHT • Progmmed Text 

MATERIALS REQUIRED Pencil 

LESSON OBJECTIVES 



The student will: 



Begin at FRAME 



1* Write» in his own words, the definition 1-1 (p«l-2) 
of a whole number • 

2. Identify by name the "place" (position) 1-5 (p. 1-10) 
of each digit in a given whole number. 

3. Demonstrate the ability to read whole 1-9 (p»l-18) 
numbers by matching a list of numbers 

written as figures with a list of numbers 
written in word form* 

• 

4» Round off whole numbers. 1-12 (p«l-24) 

S* Identify by name each number in given 1-19 (p«l-10) 
addition^ subtraction, multiplication, 
and division problems* 

6» Set. up and solve given problems in 1-34 (p«l-13) 
addition^ subtraction, multiplication, 
and division* 

7. Solve and check given problems in 1-52 (p*l-21) 
addition, subtraction, multiplication, 
and division* 
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SET 1. DEFINITION OP A WHOLE NUMBER 

Frmes l^'l through 1»14 are at the top of eve" mmiiw»y ed pastes » 
FRAME 1-1 

A unit l8 a tingle quantity regarded as a whole in calculations • 
Whole nunibers represent COMPLETE UNITS* For example, the whole 
number 2 would represent two complete units • A omPLETE UNIT is 
represented by a n uaaber. 



(21,000) (1 -14) 
FRAME 1-15 

Rounding off to the nearest FIVE hundred is soQiewhat different. 
If the nuniber (to the hundreds place) is closer to 500 than it is to 
000, then round to 500 • For instance, 251 is closer to 500 than it 
is to 000, so 251 rounded to the nearest five hundred is 



O 



1-2 



FRAMB 1-29 

If th« dlvltloQ doMn*t cooM out evenly and there 1« « quantity 
left, that quantity la called the remainder. Label the parte of the 
problea belov, 

19 

ISf^i 15— 



142 19- 
022 

7 292— 

7— 



FRAME 1-43 

555 

Tou did not borrov correctly. -396 Thla la the way your 

259 

problea appeared. After you borrow 1 from the hundreda place. It 
should change from 5 to a 4. Return to page 1-25, fraae 1-40 and 
rework the problem. 
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hriimnmrrTuma 



(vhole) (1-1) 
FRAME 1-2 

vhole nuinbers show or represent acmt " complete" unit. Th \ 
definition of a whole nunber Is: 

A whole number represents a u nit. 



(500) a-15) 
FRAME 1-16 

If the nunber Is closer to 1,000 than it is to 500, It is 
rounded off to 1,000. 762 rounded to the nearest five hundred Is 



1-4 



1^ 

M 



(dlvl«ort quotient: dividend; remainder) (1-29) 
FRAME 1-30 

X£ you have NOT missed any labels up to this point, go to pagc^ 
1-11, frame 1-33 and work from there. 

If you missed iWY, CHECK those labels that gave you the trouble 
ANA coiEplete frme 1-31 and 1-32 before continuing* 



(2764 X 22 - 60808) (1-53) 
FRAME 1-44 

Right! Another thing to remeniber in multiplication is: ZERO 
tines AMY number is ZERO. Exaaq>le: 3,889,497 x 0 » 0. 
Let's try division. The division problem 250 7 25 » 10 says 250 
divided by 25 equals 10. Set up in workable form, it would look 
like this: 10 Notice that the number to the right of the 



division sign (25) is the divisor and goes outside the division block. 
Work this problem: 450 ^ 5 - 




25 



00 



Xf your answer is: 



Go to Frame: 



90 



.01 



1-54 (p. --25) 
1-50 (p. 1-17) 




1-5 



ERIC 



nutta 1-3 

4 vhole nwber represmts m coflipl«t« unit. This is the def ini- 
tion of % • 



(1^000) 
riAMI 1-17 

Round off the folloiring vhole nunibere: 

415 » 001 to ten thoutcnde 

1529 299 to hundred thoueande 
129636 to five hundred e 



1-6 



12 



FRAMB 1-31 



Label the parts of the problems below. 

a. 25 25— 

X 4 

100 4— 



100 



b. 



311 
- 27 
284 



311- 
27- 
284- 



FKAME 1-45 

Solve and check the following problems: 

a. 10/352 check— b. 12 check- 

16 
+ 305 



15 check— d. 127 check- 

i3 - 39 



ANSWERS ARE IN FRAME 1-56 (p. 1-29) 
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faholc nm^riber) (1-3) 
FRAME 1-4 

Write in your ovn vords, the definition of a Whole nuaober. 



NOTE: If you need review of some part of the Program after you 
have already covered that aection, you nay turn back« 



(420.000; 200^000; 12.500) (1-17) 
FRAME 1-18 

Round off each of the following Whole numbers: 
276 to five hundreds 



549 to hundreds 



11,637,520 to millions 

132,399 to ten thousands 

749,999 to hundred thousands. 
3,274 to tens 




1-8 



fa^ multlpllcanfi; multiplier: product; 
b» minuend; subtrahend: remainder) (1*31) 
FRAME 1-32 

Label the parts of the problems belov« 

7 

a* 10 10— b. 20/l55 20— 

+ 11 . 140 

21 11- Is 7- 

21- 155.. 

15— 



FRAME 1-46 

Nol You must add the remainder to the subtrahend in order to 
obtain the minuend. This is the only way we know our subtraction is 
correct. If the sum of the check is not the same as the minuend in 
the problem^ then you have made an error somewhere. Remeniber to ADD 
the remainder to the subtrahend to obtain the minuend. Go back to 
page 1-21 9 frame 1-52 and select the correct answer. 



lb 



1-9 
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SET 2. NAME OF PLACES IN WHOLE NUMBER 

(A whole number represents a complete unit) (1*4) 

FRAME 1-5 

Each digit In a whole number has a place value* The position 

of the digit In the ninbber indicates Its place value* The name of 

each place is given for the whole in the figure below* 

PLACE NAMES 



r 



TRILLIONS 
HUNDRED BILLIONS 
TEN BILLIONS 
BItXIONS 

HUNDRED MILLIONS 
TEN MILLIONS 
MILUONS 

HUNDRED THOUSANDS 

TEN THOUSANDS 

THOUSANDS 

HUNDREDS 

TENS 

UNITS 



The pl^ve to the far right Is the_ 



jplace* 



SET 5. NAMES OF NUMBERS IN ARITHMETIC OPERATION 
(500; 500; 12>000>000; 130>000; 700,000; 3.270) (1>18) 
FRAME 1-19 

The answer determined from the addition of numbers Is called 
the SUM« The numbers that are being added are called ADDENDS « 

Label the parts of the problem belcv: 

4444 

+ 333 " 

4777 



1-10 



(a. addend; addendt sum, b. divisor i quotient! dividend ; 
remainder) (1-32) 
FRAME 1-33 

Label each part of each of the following addition, subtraction, 
nultiplication, and division problems: 

a. 289 289— b. 397 397— 

488 - 44 

+ 111 488- ~353 44- 

888 

111- 353- 

888— 



c. 28 28— 
X 9 
252 9— 

252— 




9 and 28 are also 1 



FRAME 1-47 

Your check was not correct; you multiplied the remainder by the* 
divisor when you should have multiplied the divisor by the quotient 
and then added the remainder. Your answer will be the dividend, if 
your original division was right. Go back to page 1-19, framfr 1-51 
and try the problem again. 



•4, 



1-11 



(units) (IrS) 
FRAME 1-6 

The whole number 3,200 is to the thousands place* The two in the 
ntnnber is to the place • 



(addend: addend: sum) (1-19) 
FRAME 1-20 

The parts in a subtraction problem are the minuend, subtrahend, 
and the remainder. 



Example: 908 minuend 

- 143 subtrahend 
765 remainder 

The answer or result is called the 



18 

1-12 



SET 6. SET UP AND SOLVE ARITHMETIC PROBLBIS WITH WHOLE NUMBERS 

(a. addend b. minuend c. multiplicand d. divisor 
addend subtrahend multiplier quotient 
addend remainder product dividend 
9^ factors remainder 

If you missed any^ review quickly and make your corrections,) (1^33) 

FRAME 1-34 

Any problem in addition^ subtraction^ multiplication, or 
division must be set up correctly in order to solve it. In ADDITION, 
you must put like units under like units. 

Set up and work this addition problem. 3 + 297 + 48 - 

If your answer is: Go to Frame: 

297 1-36 (p.' 1-17) 

3 

+ 48 
375 

297 1-38 (p. 1-21) 

48 

+ 3 

'448 

48 1-41 (p. 1-27) 

297 

+ 3 

348 



FRAME 1-48 

Wrong. You have placed the nunibers directly below each other 
in the body of the multiplication. This is wrong. When your multi- 
plication reaches the tens,t hundreds, etc., place in your factors, 
the results will fall directly below the place. It will look like 
the other answer in frame 1-53 (pi 1-23), so return to frame 1-53 
and work the problem correctly. 



19 



1-13 




(hundreds) (1*6) 
FRAME 1-7 

A very large nuiri)er such as 23,9139 777 is out to the ten 

^ place and the 1 in the number is in the 

pi ace . 



(remainder) (1>20 ) 
FRAME 1-21 

The larger number or the number you are subtracting from is 

called the and the smaller number that is being 

subtracted from the larger number is called the ^ 



1-14 



20 



FRAME 1-35 

If you are reading this paragraph, you are not following 
directions* The preceding frame has given you directions to follow. 
These directions MUST be followed and you must be more careful when 
reading. Return to frame 1-3A and READ CAREFULLY. 



455 


405' 




- 50 


check + 50 


(1-52) 


. 405 


455. 



FRAME 1-49 



Very good. To check addition problems , invert the column and 

add. It is that Limple. 

Multiplication is checked by dividing the product by either the 

multiplicand or the multiplier. For example: 2x3=6 can be 

3 2 

checked by dividing ij^ ox _3/6" . Notice that the dividend is the 

6 6 

product of the multiplication problem. Remember that you may use 

either one of the factors in the divisor spot, but the quotient must 

be the other factor. 

Solve and check this problem. 4 x 8 » 

4 X 8 » 32 8732 or 4/32 

For correct answer go to frame 1-51 (p. 1-19). 



1-15 



ERIC 




(millions; ten thousands) (1-7) 

FRAME 1-8 ] 

Label the place of each digit in the whole ntnnber below. 

(805,732,567) 

8 

0 

5, 

7 . 

3 . 



2, 

5 . 

6 . 
7 



(minuend; subtrahend) (1-21) 

FRAME 1-22 

Label the parts of the problem below. 

3,002 

- 3,001 



1-16 



ERIC 



FRAME 1-36 

Your addition Is fine, but remember that you must put like units 

under like units. It makes no difference where you put the large 

numbers In the sequence but units must be under units, tens under 

tens, etc. The addition problem, 25 + 3920 would be set up like 

this: 3920 or 25 
+ 25 + 3920 

Set up and solve this problem: 27 + 598 + 20047 » 

If your answer is: Go to Frame: 

20047 1-42 (p. 1-29) 

27 

+ 598 
20672 

598 1-39 (p. 1-23) 

20047 

+ 27 

20572 

FRAME 1^50 • 

The only possible way to get the answer you have is to set up 
the problem incorrectly. 450 7 5 is set up like this: _5/450 . 
It states 450 divided b> 5. The number to the right of the division 
sign always goes outside the division block. Return to page 1-5, 
frame 1-44 and work the problem correctly. Then select the correct 
answer and go to the indicated page. 



ERIC 
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1-17 



SET 3. READING WHOLE NUMBERS 

(hundred millions; ten millions: millions; hundred t h ousands; ten 
thousands; thousands; hundred; tens; units) (1-8) 
FRAME 1-9 

.A whole number is read from the left. For example, the whole 
number 524 is read five hundred twenty- four. One thousand twenty- 
six would be shown as a whole number as 



(number) 



(minuend; subtrahend; remainder) (1-22) 



FRAME 1-23 



Label the parts of these problems. 



678 
-f .28 
706 



b. 



67 
_7 
60 



1-18 



24 



FRAME 1-37 

The snaller nunber must go on the bottom. Subtraction that is 
accurate is not possible the way it was set up. Always put the 
smeller number below the larger. Go back to page 1-27, frame 1-41 
and select the correct answer. 



" 4 8 



FRAME 1-51 

Right. All that is left to check is division. This is done by 
multiplying the divisor by the quotient and adding the remainder (if 




32 
0 



32 
0. 



5 

any). For example: j/T? 



check 



5 quotient 
X 3 divisor 
15 



11 
2 



+ 2 remainder 
17 dividend 



Solve and check this problem: 



S/23 check — 




5 

X _3 
15 

+ _4 
19 



Go to Frame: 



1-47 (p. 1-11) 



20 
3 



4 

i/23 



5 

X 4 
20 

+ 3 
23 



1-55 (p. 1-27) 



20 
3 



2'0 



1-19 



ERIC 



FRAME 1*10 

The comnas in a whole number separate the major groups as shown 
in frame 1-5, page 1-10. The whole nushber seventy-seven million six 
hundred sixty-six thousand five hundred fifty-five would appear as 



(a. addend; addend;, sum b, minuend; subtrahend; remainder) (1^23) 
FRAME l-'24 

Multiplication problem parts are multiplicand, multiplier, and 

product. The multiplicand is a r.umber that is to be multiplied by 

another. The multiplier is the number doing the multiplying. The 

answer is cal7.ed the product. 

45 In this problem, what is the number 4 called? 
X 4 
180 



1-20 



26 



FRAME 1-38 

You're guessingl The problem is set up all right but there is 
an error in arithmetic. Take a little more time with your work. Go 
back to page 1-13, frame 1-34, and calculate the correct answer. 



SET 7. SOLVE AND CHECK ARITHMETIC PROBLQIS WITH WHOLE NUMBERS 



a. 447 
+ 886 
1333 



b. 670 
X 350 
33500 

2010 

234500 



125 
J^75 
3 

7 
6 
15 
15 
0 



d. 3030 
- 2300 



730 



(1-54) 



FRAME 1-52 

All problems can be checked to see if they are correct. Check- 
ing is done by performing the opposite operation to the one that you 
had used. For example, when you subtract, the check is done by 
adding the remainder to the subtrahend. If your subtraction was 
correct, the result would be the MINUEND. 

check 



Look at this problem: 300 

- 30 
270 



Solve and check this problem: 455 

- 50 



270 remainder 

+ 30 subtrahend 

300 minuend (sum) 



check 



If your answer is: 



455 
50 



405 

455 
- 50 
405 



check 405 
- 50 
355 

405 
+ 50 
455 



Go to Frame: 
1-46 (p. 1-9) 

1-49 (p. 1-15) 



ERIC 



27 



1-21 



(77>666,555) (1>10) 
FRAME 1-11 

Match the word form number in column k with the numerical form 
in column B by placing the letter of the word form next to the 
correct number « 

k B 

a« Three hundred five, 349,604 



b« Four thousand three 
hundred forty- five. 



70,000 

c. Seventy million, 4,345 



d. Three hundred forty- ^05 

nine million six 

hundred four. 44,345 

70,000,000 

349,000,604 



(multiplier) (1-24) 
FRAME 1-25 

The numbers that are being multiplied are also called factors. 
Label the problem below. 



25 
X 3 
75 



The 25 and 3 are also called 



1-22 



28 



FRAME 1-39 

Watch your addition. Make sure that you "carry", because that 
is just what you neglected in this problem. Go back to page 1-17, 
frame 1-36 and check the other answer. Then go to the frame with 
the correct answer. 



(555 - 396 « 159) (1-40) 
FRAME 1-53 

Fine. You are now ready for multiplcation. Multiplication is 

actually a shortcut for addition. For example: 4 x 9 « 36 or 

9+9+9+9 = 36. The smaller number should go on the bottom. 

For example, 300 x 21 = is set up and solved like this: 300 

X 21 
300 
600 



Set up and solve: 2764 x 22 = 

If your answer is: Go to Frame: 



6300 



2764, 1-48 (p. 1-13) 

22 



5528 
5528 
11056 



2764 1-44 (p. 1-5) 

22 



5528 
5528 
60808 



9d 



1-23 



I 



SET 4. ROUNDING OFF WHOLE NUMBERS 

(a. 305; b. 70,000,000; d. 349.000.604) (1- 11) 

FRAME 1-12 

In ROUNDING OFF whole numbers, first determine the place you 
want to round off. Then look at the number DIRECTLY to the right 
of that place. If it is 5 or more, the place you want to round off 
is increased by 1. For example: Round 10,869 to TENS. First look 
at the number to the right of the tens' place. It is a 9. So the 
tens place (6) becomes 1 more (7) and the whole number becomes 



(number) 



(multiplicand: multiplier; product; fa ctors) (1-25) 



FR/Jffi 1-26 



Label the parts of each problem below. 



387 
- 20 
367 



X 



300 
3 

900 



The 300 and the 3 in b are called 




1-24 



ERIC 



(3006 - 375 « 2631) (1-41) 
FRAME 1-40 

Right. Try another to make sure that you have the idea. 

555 - 396 « 
If your answer is: Go to Frame: 

555 1-43 (p. 1-3) 

- 396 
259 

555 1-53 (p. 1-23) 

- 396 
159 



(450 * 5 « 90) (1-44) 
FRAME 1-54 

Rights You are now ready to set up and solve problems in each 
of the processes of addition, subtraction, multiplication, and 
division. Set up and solve the following problems. SHOW ALL WORK . 

a. 447 + 886 » c. 375 * 3 « 

b. 670 X 350 « d. 3030 - 2300 « 
Go to page 1-21, frame 1-52. 



31 



1-25 



a0>870) (1-12) 
FRAME 1-13 

If the number to the right of the place Is LESS THAN 5, the 
value of the place being rounded off will not change. The whole 
number 349 rounded to hundreds ls_ . 



(a. minuend; subtrahend; remainder b> multiplicand : multiplier; 
product c. factors) (1-26) 
FRAME 1-27 

Division is often thought of as determining the number of times 
one number is contained in another number. The answer is known as 
the quotient. If you were to divide 18 by 6, you might ask yourself 
"How many 6*s are there in 18?" Your answer. would be 3. The answer 
3 in this problem^is called th e • 



1-26 



(48 + 297 + 3 « 348) (1-34) 
FKitME 1-41 

Right. Now let's subtract whole numbers. Just as In addition, 
like units must go under like units, BUT the smaller of the numbers 
vill go under the larger. 

Set up and solve this problem. 3006 - 375 « 

If your answer is; Go to Frame; 

1-37 (p. 1-19) 



\ 



375 

- 3006 
2369 

3006 

- 375 
2631 



1-40 (p. 1-25) 



' 4- 
j/23 


5" 




check X 4 


(1-51) ' 


20 


20 


3 


+ 3 






23. 





FRAME 1-55 

You have now completed the solving and checking of all 
functions. Remember, the only one you did not do the opposite 
process to check was ADDITION, and then all that you do is; Invert 
the column of nunbers and add again. 

If you need more review on solving and checking, return to the 
page listed below that teaches what you need. Otherwise, go to 
page 1-7, frame 1-45. 

SUBTRACTION Frame 1-46 (p. 1-9) 

MDLTmjCATnW Frame 1-49 (J. 1-15) 

'^""^"'^ Paragraph above or frame l-49(p.l-l9 

After you complete this review, go to page 1-7, frame 1-45. 
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(300) (1-13) 
I FRAME 1-14 

ONLY the number to the right of the place you are rounding off 
Is con«ldered. Do not consider any other number. Round off 21,250 
to thousands, _ ♦ 



Turn back to the bottom of page 1-2. 



(quotient) (1-27) 
FRAME 1-28 

The dividend Is the number or quantity that Is being divided 

and the divisor Is the number that Is divided Into the dividend. In 
3 

the problem 6jTs, the 6 Is the divisor and the 18 Is the . 



Turn back to the top of page 1-3. 
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2004? 
27 
598 
.20672. 



(1-36) 



FRAME 1-42 

Now you have It. Remember that like units go under like units. 
You are now ready for subtraction. Look at page 1-27, frame 1-41, 
read the information, and work the problem. 



X 10 
350 

+ 2 

352 



35 

a. 10/352 check 
30 
52 
50 
2 

15 3 
c. 15 check or IsAs 

X 3 3_ 45 

45 15 0 

15 



b. 12 

16 
+ 305 
333 



check 



305 
16 
•f 12 
333 



d. 127 check 39 

39 + 88 

88 127 



(1-45) 



FRAME 1-56 

This lesson may have appeared too simple for you, and perhaps 
it was, but it Is the necessary foundation for the lessons to follow. 
It should also serve as a good review, since, the last time you may 
have studied arithmetic was some time ago. If you have learned 
other methods of solving mathematical problems prior to this lesson, 
you may use them on tests. The only thing you should remember Is: 
BE SURE YDU ARE RIGHT. Turn to page 1-30 for a SELF TEST on the 
objectives of this lesson*. 
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SELF-TEST ON IMTRODOCTION TO ARITHMETIC AND WHOLE NUMBERS 

1. Write, in your own words, the definition of a whole number. 



2. Label the place (position) of each digit in the whole number 
b^low• 

(9,257,800) 

9, ^ 

2 

5 

7, - 

8 

0 . 

0 

3. Match the words in colunn A with the nunbers in column B by 
placing the letter of the numerical form next to the word form 
it corresponds with. 



Forty-nine thousand six hundred a. 312 

twenty- two 

b. 490,622 

Ninety-nine million two 

c. 3,999 

Three hundred twelve 

d. 99,000,200 

Three thousand nine hundred 

ninety-nine e» A9,622 

f. 99,000,002 



1-30 



36 



A, Round off each of the whole numbers below. 

a. 127,009 to tens 

b. 2,836,999 to ten thousands 

c. 333,501,000 to millions 

d. 999 to hundreds 



e. 149,999 to hundred thousands 

f . 297 to five hundreds 



5.- Label each part of each problem below. 




a. 450 450— 
- 25 

425 25— 
425— 

40— 
11— 
442- 
2— 

c. 3^9t^ 399— 
+ _27 \ 

426 27- 

426— 

d. 300 300— 
X 6 

1800 6— 
1800— 



The 300 and the 6 are both 



ERIC 



37 



1-31 



6. Set up and solve the problems below. SHOW ALL WORK. 

a. A55 X 33 « 

b. 3,690 - 2,A60 » 

c. 44 + 275 + 9 « 

d. 400 i 50 .- 

7. Solve and check each of the problem* below. SHOH ALL WORK, 

a. , ia/308 check— 

b. 389 check— 



27 
+ 122 



, 47 
X 22 



check" 



996 

57 



check" 
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ANSWERS TO SELF-TEST LESSON 1 



!• A whole number represents a complete unit. 

2. millions 
hundred thousands 
ten -thousands 
tHoiusands 
hiindreds 

tens 
units 

3. e 
f 
a 

c 

4. a. 127,010 

b. 2,840,000 

c. 334,000,000 

d. 1,000 

e. 100,000 

f. 500 

5. minuend 
subtrahend 
remainder 

b. divisor 
quotient 
dividend 
remainder 

c. addend 
addend 
sum 

d. mltiplieand 
multiplier 
product ' 
factors 



39 
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6. a. 455 b. 3,690 c. 44 d. 8 

X 33 - 2.460 275 J5fl/400 

1365 1,230 + 9 400 

1365 328 0 
15015 

8 38 

7, a. 38/308 check x 8 

304 304 

4 + 4 
308 

b. 389 122 

. 27 check 27 

-¥ 122 4- 389 

538 538 

^47 22 

c. 47 check 22/1034 or 47/1034 
X 22 88 94 

94 154 94 

94 154 94 

1034 0 0 

d. 996 939 
- 57 check + 57 

939 996 



40 



LESSOM 2 



COHHON FRACTIONS 

CREDIT HOURS 2 

TEXT ASSIGMffiNT Programned Text 

MATERIALS REQUIRED - Pencil 

LESSON OBJECTIVES 

Begin at FRAME 

The student will: 

1. Define a fraction. 2-1 (p.2-2) 

2. Identify the two parts of a given 2-5 (p. 2-10) 
fraction and explain what each part 

shows. 

3. Identify proper fractions, improper 2-15 (p. 2-30) 
fractions, and mixed ntmibers. 

4. Change improper fractions to mixed 2-23 (p. 2-46) 
numbers and mixed numbers to improper 

fractions. 

5. Reduce fractions to their lowest terms. 2-32 (p. 2-12) 

6. Solve problems in addition and sub- 2-34 (p. 2-16) 
traction of fractions. Answers must be 

in lowest terms. 

7. Solve problems in multiplication of 2-45 (p. 2-38) 
fractions, cancelling where applicable. 

Answers must be in lowest terms. 

8. Solve problems in division of fractions, 2-58 (p. 2-13) 
cancelling where applicable. Answers 

must be in lowest terms. 
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SET 1. DEFINITION OF FRACTION 

Frames 2^1 through 2^26 are at the top of even nitmiM>i-o<i pages > 
FRAME 2-1 

A fraction is a part of a whole. 3/4 is a fraction and there* 
fore is a part of a , 



Frames 2-27 through 2-52 are at the bottom of even numbered pages. 
(4 10/11 — if you missed this one^ re-read and re-work frame 2-22 
throng 2-26) 
FRAME 2-27 

An iiiq>roper fraction can be changed to a' mixed number. So can 
a mixed nimiber be charted to an improper fraction. Therefore^ an 
Improper fraction is interchangeable with a n umber. 




2-2 



ERLC 



(iwerator; denominator (either order); divided) (2-5 2) 
FHAMB 2-53 

m the problem ^ x | , the 2 and 8 can be cancelled by divid- 
ing each by and the 3 and 15 cancelled by dividing 

^ * The answer to the problem, then. Is 



FRAtB 2-78 

Right! ll is the correct answer. Try another, reduce to the 
lowest terms. Addl+l + i + jl. 

If your answer Is: Go to Frame: 

^10 2-83 (p. 2-13) 

^§ 2-86 (p. 2-19) 



4 



9' 
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2-3 



(tthole't (2-1) 
FRAME 2-2 

Part of a whole is the definition of a 



(m<xP,d) (2-27) 
FRAME 2-28 

Changing mixed numbers to Improper fractions requires three 



steps: 

Example: Change 4| to an improper fraction. 
Steps 

(1) Multiply the whole number by the denominator of the fraction. 
4 X 5 - 20. 

(2) Add the product to the numerator. 20 + 3 - 23. 

(3) Place the sum over the denominator of the fraction. 

Then 41- « - 

(improper fraction) 
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FRAME 2>54 

In the problem iS ^ 26 7 ^ 

13 50 21 ' ^° cancelled by 

dividing each by . i-ho io ^ 

' 13 and 26 are cancelled by 

dividing each by . .„j 7 

— ^» -7 can be reduced to 



Ncn, solve the problem, showing your cancellation. 10 , 26 7 

13 50'' 21 



in 



(2-32) 
FRAME 2-79 



f is correct. One (1) is the only number that divides evenly 
into both 3 and 7. 

Let's try a larger fraction. Reduce ^ to its lowest terms. 

If your answer is: ^ P,^^. 
21 

27 2-62 (p. 2-21) 
7 

9 2-65 (p. 2-27) 



!5 
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(ft^Mrtton^ (2-2) 

FRAME 2-3 

The definition of a fraction, is stated 



of a 



28) 



FRAME 2' 29 



Change 12 2 to an improper fraction, 
3 

If your answer is 



Go to FRAME 



36 2-61 (p» 2-19) 

3 

38 z.(A (p. 2-25) 
2 

38 2-67 (p. 2-31) 
3 



48 




2-« 



12 1 
10; 13; 1; H • 2a - _^ « _2 



(2-54) 



FRAME 2-SS 

Solve the following problems, using cancellation where applica- 
ble. Reduce answers to lowest terms. 

5 10 9 

b. 12 3j ^ X __8 « 
16 24 10 



FRAME 2-80 

No. Not quite. Your addition is correct but you must have 
overlooked the "reduce answers to lowest terms." Go back to page 
2-36, frame 2-44, reduce, and pick the correct answer. 



/in 

2-7 
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(pmrtt ifhol€) (2-3) 
FRAME 2-4 

Define e frectlon* 



FKAME 2-30 

If you c«ne to this page directly from the previous page, you 
have not followed the directions given In the previous frame* From 
thitf point (unless otherwise directed) In the lesson, you will 
proceed by the branching method. Do Not read the frames In sequence, 
but after selecting an answer, refer to the proper page or frame as 
directed. Return to frame 2-29, check your answer, and refer to the 
page as directed. 



2-8 



48 



FRAME 2-56 

In order to aiultlply fraction* and nixed numbers, the nixed 
nuabcrs nuat be changed to Improper fractlona. 

2 f « f X 1 ^ win be changed to 

1 1 

J^^^j'^r^^cfa 1. 1 1 

2 1 

Solve the following problena, using cancellation where applicable, 
and reduce answers to lowest terms: 

«. 3l x5ix-9 = 

3 2 10 

b. Alx3lx2i = 
2 3 8 

^' 1 of 80 - 
4 

FRAME 2-81 

-| Is wrong. You borrowed one (1) from 16, which gave you the 
fraction 1|, but now you must ***** if ' ^° subtraction. 

Return to page 2-17, frame 2-85, rework the problem, and select 
another answer. 
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SET 2. PARTS OF A FRACTION 
(part of > whole) (2-4) 
FRAME 2-5 

Fractions have two parts — a numerator (above the line) and a 
denominator (below the line). 

Example: ^ " n«»e'*tor 

8 — denominator 



In the fraction 1, the niwber 3 below the line is the 
3 

and the number 2 above the line is the . 



r? i - 29. 22 - 7 il (2-69) 
I ^ ^ 4 4j 



FRAME 2-31 

Change each of the following improper fractions to mixed numbers 
and the mixed numbers to improper fractions: 

li o. lOil 

h 21 d 



I-IO 



50 



^m. 16 1} b. 33 1; c. 6oj (2-56) 



FRAME 2-57 

Solve the problems below, cancelling where applicable, and 
reduce answers to lowest terms. 

1 of 2 1 " 
5 8 

b. 3lx2ixl- 
2 4 3 

4 of 24 - 



FRAME 2-82 

You have the correct fraction but made a mistake In the addition 
of whole numbers. Now return to page 2-25, frame 2-89, and work the 
problem again. Do not Just pick the other answer without first r*» 
working the problem to find your error. 
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2-11 



(denoMlnator: nuaerator^ (I'-S) 
FIAME 2-6 

All fractions have denominator* and numerator*. In the frac 
tion* ~ and , the 3 and 12 are and the 2 and 11 are 



SET 5. REDUCE FRACTION TO LONEST TERMS 

[a. If ; b. 2| ; c. ^ ; d. 16^] (2-31) 
FRAME 2-32 

A fraction i* in it* loweat term* when the number one (1) i* 
the only nunber that divide* evenly into both the numerator and de- 
nominator. (NOTE: Dividing both the numerator and denominator by 
the *ame nunber doe* not change the value of the fraction.) Select 
the fraction below that i* in it* loife*t term*. 

If your anawer ia: Go to Frame: 

« 

I 2-74 (p. 2-45) 

6 2-77 (p. 2-51) 

9 

1 2-79 (p. 2-5) 

52 

2-U 



SET 7, DmSION OF FRACTIONS 

r«. 1 b. 5 i; c. 4; d. 10 l] (2-57) 
L 40 4 8] 



FRAME 2-58 

Dividing coamon fractions requires two steps: 

Example: 2.1 . 

7 " 3 

Dividend Divisor 

(1) Obtain reciprocal of divisor — ^ . 
(invert divisor) ^ 

(2) Multiply the dividend by the 
reciprocal of the divisor — 2 _ 3 . 6 . 

7 1 7 

Then 2.1- 

7^3 • 



FRAME 2-83 

Incorrect. You've made a mistake someplace in changing fractions 
to equivalent fractions of the same denominator. Return to page 2-30, 
frame 2-41, re-read the rule, then go back to page 2-3, frame 2-78, 
and choose the other answer. 
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2-13 



rtgoo«ln«tor«t nimcrators) (2^6) 

mm 2-7 

The dcnoainator tells hour many equal parts the whole has been 

divided into. In the fraction -^1, the denominator indicates the 

10 

whole has been divided into equal parts. 



(You came from frame 2-75) 
FRAME 2-33 

Reduce each of the following fractions to lowest terms; 

12_ c 
4 " ' 72 " 

b. 21. d. iZ. 

49 51 



5-1 

2-14 



||j (2>58) 

FRAME 2-59 

Fill in the steps to find 1^1 

9 • 4 

(1) Obtain reciprocal of divisor 
(Invert the divisor) 

(2) Multiply the dividend by the 
reciprocal of the divisor 

Then 1 z. 1 ^ 

9 • 4 — • 



FRAME 2-84 

1 is wrong. You did not obtain the reciprocal of the divisor. 
4 

I Inverted is 1 and the reciprocal of | is also ^. 

-» z 3 2 

Go back to page 2-23, frame 2-63, re-work the problem, and 

select the correct answer. 
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(10) (2-7) 
FRAME 2-8 

The shapes in the figure below have been divided into equal 
parts. Write the number that would be used as the denominator of a 
fraction. (The number of parts into which the whole shape has been 
divided.) 

A. b. c. d. 



SET 6. ADDITION ASD SUBTRACTION OF FHACIIONS 

[a> 3 or I ; b, | ; c | ; d, i] (2-33) 
FRAME 2-34 

To add o r subtract fractions, they must be like fractions. 
Like fractions have the same number for a denominator. 

^ + or «I - 3Tti like fractions because they have the same 
12 12 12 12 

number for a • 

5S 



2-16 



FRAME 2-60 

Solve this problem: 3^ * ^ 

If your answer is: Gc to Frame: 

I 2-63 (p. 2-23) 

9 

40 2-66 (p. 2-29) 

^ 2-101 (p. 2-49) 



[«!]«- 



89) 



FRAME 2-85 



Very good. Work the following problem by S(d)tractlng mixet" 

nunbers. Reduce auKwer to lowest term. 16 -§ - 15 3 - 

15 5 
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If your answer is: 60 to Frame: 

^ ^ 2-88 (p. 2-23) 

^ 2-90 (p. 2-27) 
6 

15 2-81 (p. 2-9) 

can't be solved 2-94 (p. 2-35) 



17 2-17 



ERIC 



(a. At b. 2; c. 3; d. 4) (2-8) 
FBAME 2-9 

In the fraction below, circle the denominator and explain what 
It Indicates: 
15 

16— 



(denominator) (2-34) 
FRAME 2-35 

Fractions must have like (connon) denominators before you can 
or then. 



2-18 



FRAME 2-61 

Wrongl 12 X 3 B 36, but you must now do step 2. Add this 
product (36) to the numerator; retain the denominator to get the 
improper fraction. Go back to page 2-6, frame 2-29, and select 
another answer. 



Good. 1 is correct. Now try one on subtraction and reduce 




FRAME 2-86 



answer to lowest terms. _A 3 ^ 



13 39 



If your answer is: 



Go to Frame; 



_3 
13 



2-89 (p. 2-25) 



_3 
39 



2-99 (p. 2-45) 



59 



2-19 



(^ 6^ denominator^ Tells (Indicates) hov many parts the whole ha s 
been divided into) (2>9) 
FRAME 2-10 

The numerator (number above the line) of a fraction shows "how 
many parts of the whole are being considered." In the fraction 

3 

the numerator indicates that parts of the whole are 

being considered and the denominator indicates that the whole has 
been divided into equal parts* 



(add; subtract (any order)) (2-3 7) 
FRAME 2-36 

When fractions have common denominators, you add or subtract 
numerators and retain the common denominator. 

Example: -Z + — 5 ^ 12 ^gj^j^gj = i 
12 12 12 

Then — Z - — ^ * reduced « 

12 12 



2-20 



6>-' 



FRAME 2-62 

Nopel You will still have to go to* lower terms. You reduced by 
dividing two into the numerator and denominator but you must now find 



21 
27 

page 2-5, frame 2-79, select the other answer, and continue. 



a number to further reduce |i and then you'll have it. Return to 



FRAME 2-87 

^ ^S^i^ forgot to Invert the divisor. 

36 

The divisor 1 i Is changed to 7 and Inverted is 6. Now go back to 

6 6.7 
page 2-39, frame 2-96, and select another answer. 



61 2-21 
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(2: 3) (2>10) 
FRAME 2-11 

In th« fraction 12» the number of parts being ccnaldered la 
14 

and the part of the fraction that tells us this is 

called the ^ • 



FRAME 2-37 

Before fractions with unlike denominators can be added or sub* 
tractedy they must be changed to their lowest common denominator 
(LCD). LCD is the lowest number that is divisible by each denomi- 
nator • 

Example: | + -1 or | - ~ 
5 20 5 2P 

The lowest ninober divisible by each denominator is 20; there- 
fore, 20 is the 



2-22 



62 



Ml 



60) 



FRAME 2>63 



Z is the correct answer. 

Now try another problem. 1 x 1 m 

8*3 



If your answer is; Go to Frame; 

I 2-84 (p. 2-15) 

* 7 2-93 (p. 2-33) 



_9 
16 



2-96 (p. 2-39) 



FRAME 2-88 

You've forgotten the rule on borrowing. 16u8 , l&_8_ 1523 

15 15 15 

- 15 3 = '_i5_9= .15^ 
5 15 15 



You cannot subtract -2 from _8, so you have to borrow a whole 

15 15 

nuDjber (1). 1 » I|, which you now add to the Don't forget now 

15 15 

that you borrowed a whole number from 16. Go back to page 2-17, 
frame 2-85. Rework the problem and select the correct answer. 
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(13. numerator) (2-11) 
FRAME 2-12 

■ The nuniber of parts being considered is Inulcated by the 
. of a fraction. 



(least or lowest common denominator or LCD) (2-37) 
FRAME 2-38 

Again, the lowest number divisible by each denominator of 
fractions to be added or subtracted is called the 
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FRAME 2-64 

Hrongt Multiplication and addition are correct but you must 
place this sum over the denominator of the fraction « Retvm to page 
2-6, frame 2-29, and select another answer* 



FRAME 2«89 

Ciood. Now for the rule for adding and subtracting nixed 
numbers: 1. Change fractions to like fractions (LCD). 2, Add or 
subtract the fractions. 3. Add or subtract the vhole numbers. 
4. Reduce answers to lowest terms. Example: ll + sll and 7- - ^> 



3 



12 



2 



5 






415.A + 1-3.51 10 
12 12 4 



Now add these fractions: tI + 6-1 + m 

9 * 18'* 6 



If your answer is: 



Go to Frame: 




2-82 (p. 2-11) 




2-85 (p. 2-17) 



65 



2-25 



faumerator) (2>12> 
FRAME 2*13 

Under the shapes in the figure below, write the fractions. The 
nuod>er of parts being considered are shaded* 








■ 







a. 



b. 



c. 



d. 



aCD) (2-38) 
FRAME 2-39 

Detennine the lowest cocmon denominator (LCD) for these 



fractions: 



1 + i, the LCD is 

2 A 



2 _ _I, the LCD is 
7 A2 



2-26 



68 



[I] (2-79) 
FKAME 2-65 



Right! Now try this. Reduce li to Its lowest tern. 

56 

If your answer Is: Go to Frame: 

I 2-68 (p. ?.33) 

28 . 2-70 (p. 2-37) 



85) 



FRAME 2-90 

Very good. The Idea here was to see If you remember how to 

borrc«f. Solve the adulLion and subtraction problems below. Answers 

must be In lowest terms. 

«• _l + i+2, 
21 7 3 

b. 3^.21. 
8 A 

d. 14l . 12-1 . 
6 12 

Go to page 2-38, frame 2-45 to check answers and continue from there. 

erJc 



r«. 1; b. 3; c. 2; d. ll (2-13) 
L 3 4 3 4J 

FRAME 2-14 

In the fraction below, write whnt sach number Is called and 
what it indicates: b 

6 — . 



7 — 



(4; 42) (2-89) 
FRAME 2-40 

Find the LCD for the fractions below: 

a. 1 + -I + i, the LCD in ■ 

8 16 4 

b. i - -1, the LCD is . 

7 49 



2-28 
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FRAME 2-66 

Nol You forgot to obtain the reciprocal of the divisor (invert 
the divisor) , before you tmiltiplied. Go back to frame 2-58, review 
the procedure again, then rework the problem from page 2-17, frame 
2-60 again and select the correct answer. 



<5) C2-96) 
FRAME 2-91 

5 is the correct answer. Try one more. 




If your answer is: Go to Frame: 



li 

7 



2-102 (p. 2-51) 



165 
7 



2-97 (p. 2-Al) 



11 
7 



2-95 (p. 2-37) 




2-29 
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SET 3. TYPES OF COfiON FRACTIONS 

^6-- numerator. Indicates how manv parts of the nhole are being con- 
aldered. 7— denominator > Indicates how «any equal parts the' Whole 
has been divided Into^ (2-14) 
FRAME 2-15 

There are three types of common fractions — proper, inqproper, 
and mixed nunbers* The three types of conmon fractions are mixed 
numbers, and fractions* 



(a, 16: b, 49) (2>40) 
FRAME 2-41 

After the LCD has been determined, change all fractions to 

equivalent fractions of the same denominator; then add or subtract* 

Example: ^ -V 1- , the LCD Is 42. To change ^ to LCD 42: Divide 7 
7 42 ' 7 

into 42; the quotient is 6. Multiply 6 by the numerator 2 and place 

2 12 12 1 

the product (12) o^er the MH). j * ^ • ^* ^ ^ ^ 

m il. reduced is 1|> 
42 42 

Change the fractions below to their LCD. 



b. ^ - i 



2-30 



70 



J3|j (2.2«>) 



FRAME 2-67 



Correct. Now change I5j to «n improper fraction. 

If your anawer ia: Go to Fraae: 

^ 2-69 (p. 2-35) 

^ 2-71 (p. 2-39) 



FRAME 2-92 

35 

Not quite, -j ia an iaqtroper fraction and for the anawer to be 
coi^letely correct (loweat tema), you muat now change your anawer 
to a mixed number. Return to page 2-39^ frame 2-96, recheck your 
work, and reduce amiwer to loweat tema. 
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2-31 



(proper; Improper (either order)) (2^15) 
FRAME 2-16 

The difference between proper and Improper fractions Is the size 
of the numerator. The numerator of an improper fraction Is always 
the same as or larger than the denominator; therefore. In a proper 
fraction, the numeraf. is than the denominator. 



fa +10 + JL ; b. 12.. 5_] (2^1) 

[^^ 12 12 12 ^ 15 15j ^ ^ 

w 

FRAME 2-42 

Find the LCD and change the fractions below to equivalent frac 

tlons: a. 1 + _i + i » + + 

9 81 3 

b. 5 8= 



2-32 



72 



FRAME 2-68 

Good I You might have started with dividing by two (2) and doing 
several steps ^ but 14 divides into 14 and 56 evenly* To reduce an 
improper fraction such as I* or |> , you simply divide the denominator 
into the numerator. Reduce ^ to its lowest terms. 

If your answer is: Go to Frame: 

I 2-72 (p. 2-41) 

1 I 2-75 (p. 2-47) 



FRAME 2-93 

4 

4 or Y incorrect. You obtained the reciprocal of the divi- 
dend. You're to obtain the reciprocal of the divisor and then pro- 
ceed as in multiplication. Now go to page 2-23, frame 2-63, rework 
the problem^ and select the correct answer. 



73 



2-33 
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(smaller (less than)) (2 --16) 
FRAME 2-17 

Z is a proper fraction because the i s 
than the denominator. 



[a. -i + JL + 54 b. ^ - 2^1 (2-42) 
L 81 81 81 ' 40 40j 

FRAME 2-43 

The rule again for adding and subtracting fractions: (1) 
Change fractions to conmon denominators. (2) Add or subtract num- 
erators. (3) Keep conmon denominator. (4) Reduce answers to low- 
est terms. Below are the LCD problems from the last frame. Complete 
the problems. 

a* :;:r + rr + It " reduced is 

81 81 81 

11 - ~ » reduced is 



2-34 



j^lij (2-67) 
FRAME 2-69 

Right! ^ is correct. You can check your answers by changing 

the improper fraction back to the mixed number. Change 7^ to an im- 

4 

proper fraction and check your answer. 

7i- - 

^ (improper fraction) (mixed number) 

Go to page 2-10^ frame 2-31 to check answer and continue from therci. 



FRAME 2-94 

You've forgotten the rule on borrowing. True, you can't sub- 
tract 15-^ from 16^ unless you borrow. Why not take one (1) from 
15 15 

S and add the fraction l^to~ ? Now you can subtract, but don't 

15 15 

forget the one (1) you borrowed. Go back to page 2-17, frame 2-85 , 
rework the problem, and select another answer. 



71 



2-35 



(numerator: smaller (less)) (2-17) 
FRAME 2-18 

8 and §. are improper fractions because the are 

7 8 

than the denominators. 



ERIC 



reduced is |t 5 -rl" reduced is (2-43) 



FRAME 2-44 

Do you understand all the steps now? Solve this problem and re- 

duce answer to lowest terms: 1 -t. 6 ^ 5 _ 

28 7 14 ^ 



l£ your answer is: Go to Frame: 

li 2-78 (p. 2-3) 

1^ 2-80 (p. 2-7) 

1| 2-76 (p. 2-49) 

1 2-73 (p. 2-43) 



FRAME 2-70 

You reduced — but not to the lowest terms .Return to page 2-27, 

frame 2r65, and find the number that will reduce the -Z and then 

28 

you'll have the correct answer that will allow you to continue. 



FRAME 2-95 

13 

-ii is unacceptable, because the answer has not been reduced to 
its lowest terms. Return to page 2-29, frame 2-91, and select the 
correct answer that is in its lowest terms. 



77 



2-37 
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(numerators; are staae as or greater (arc the same as or larger)) 



FRAME 2-19 

In the list below, place a "P" by the proper fractions and "I" 
by the improper fractions. 



SET 7. MULTIPLICATION OF FRACTIONS 

jVou came from Frame 90: a. ly ; b, l|- ; c, 13^ ; d. l|»j 
FRAME 2-45 

When multiplying two or more fractions , multiply numerators of 

the tractions to obtain numerator of the product. To obtain the 

numerator of the product in the problem ^ x ^ « multiply 

3 3 



(number) 

times , 

(number) 



78 

2-38 
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FKAMB 2*71 

Wrong! You forgot to add th^ numerator to the product of the 
whole number times the denominator • If you now see your error, go 
back to page 2-31, frame 2-67, and select the other answer and fol- 
low directions. If you need the rule again, return to page 2-4, 
frame 2*28, and start again from there « 



63) 



FRAME 2-96 
9 

— is correct • Dividing with mixed nimbers requires three 
lo 

steps: (1) Change the mixed nimiber or mixed numbers to Improper 
fractions. (2) Obtain the reciprocal of the divisor (invert divi- 
sor). (3) Multiply the dividend by the reciprocal of the divisor. 

Try this problem: 5^ 4. ll « 

6 6 

If your answer is: Go to Frame: 

5 2-91 (p. 2-29) 

^ 2-87 (p. 2-21) 

^ 2-92 (p. 2-31) 



2-39 



ERJC 
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(a, P; b, I; c, P; d, I) (2-19) 
FRAME 2-20 

A mixed number is a whole number combined with a proper frac- 
tion. 3^^ Is a whole nusiber (3) and a proper fraction therefore , 
6 (o) 

si Is a . 

6 



(2; 2) (2-45) 
FRAME 2-46 

Like the ntmerator^ the denominator of the product Is obtained 
by multiplying the denominators of the fractions. In the problem 
|. X J , the numerator of the product Is obtained by multiplying 

times and the denominator is obtained by multi- 



(number) (ninnber) 
plying times 



(number) (number) 



2-40 



FRAME 2-72 

No. . . To reduce an Improper fraction, you simply change it to a 
wfaole Qunber or to a whole number and a fraction (mixed number) by 
dividing the numerator by the denominator. Now go back to page 2-33, 
frame 2-68, and reduce properly. 



FRAME 2-97 

No! Does it sound reasonable that 3 is contained in 5^ 

7 

16 and |. times? You forgot to obtain the reciprocal of the divisor 
before you multiplied. Go back to page 2-29, frame 2-91, Invert the 
divisor, multiply, and then select the correct ansver. 



2-41 



(mixed number) (2-20) 
FRAME 2-21 

To review definitions, match the following types of fractions 
with the correct statement or statements by writing the letter of 
the statement by the number of the fractiou. All lett ers are to be 
used. 



1. Proper fraction 

2. Mixed number 

3. Improper fraction 



A. Ntnnerator greater than 
the denominator 

B. Numerator less than the 
denominator 

C. Whole number and a proper 
fraction 

D. Numerator equal to 
denominator 



(2 X 4; 3 X 5) (2-46) 
FRAME 2-47 

The rule, then, for multiplying fractions if*: '•Multiply numer- 
ators of the fractions to obtain the of the product and 

multiply the denominators to obtain the pf the 

product." Solve this problem: 




2-42 



82 



FRAME 2-73 

Negative. You have sinply added numerators, retained hl^est 
denoBinator, and reduced. You muat change to equivalent fractions. 
Re-read rule on page 2-30, frame 2-41, and rework problem from page 
2-34, frame 2-43 again. 



[a. I ; b. 3l ; c. 11 ; d; i] (2-102) 
FRAME 2-98 

If you had any answers other than those above, you must rework 
the problem(s) in frame 2-102, page 2-51. When you've gotten all 
correct, solve these problems; 

b. Six 21.. 4. d. 3j|-U = 

Go to page 2-47, frame 2-100 for answers. 



80 
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(B, 1; C, 2; D and A, 3) (2-21) 
FBAME 2-22 

In the list belov, place a **P" by the proper fractions, an 
by the iaproper fractions, and a "M" by the nixed nunbers. 



b. 



d. 



3i 


e. 


22 






29 


9 


f. 


7 


5 


7 


12?. 


g. 


79 


3 


75 


3 






4 







nonerator; denominator; 7r| (2-47) 



FRAME 2-48 



The vord "of" is sometimes used in place of the multiplication 
sign 'V\ J of 15 « 10 can be written | x ~ « ^ « 10* Solve 
this problem and reduce; ^ of 40 « reduced is ^ \ # 

I 



r 



2-44 



8-1 



FRAME 

Nol ^ can be reduced to i by dividing two (2) Into both the 
numerator and denoniinator. Renember the rule, a fraction is in its 
lowest terms only when the number one (1) is the only number that 
divides evenly into both the numerator and denominator. Return to 
page 2-12, frame 2-32 and select the correct answer. 



FRAME 2-99 

Severl The only way you could have arrivsd at this answer was 
to have reduced the numerator and not the denominator. Return to 
page 2-19, frame 2-86, work the problem again, and select the correct 



answar. 
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2-45 



SET U. CONVERSION OF IMPROPER FRACTION AND MIXED NUMBERS 
(a. M; h. I; c. M; d. P; e. P; f. I; g. I) (2-22) 
FRAME 2-23 

In iaqiroper fractioa can be changed to a mixed nuniber tyy dlvi* 
ding the denominator into the manerator. The fraction ~ can be 
changed to a mixed nunber by dividing the numerator - 



(nunber) 



by 



, the denominator* 



(mnber) 




^ ; reduced is 25 (2*48) 



F?AMB 2-49 



If the problem contains more than two fractions, multiply all 



the numerators and multiply all the denominators. 





2-46 




FRAME 2-75 



Is correct • If we ask you to reduce the fraction ^ vould 
5 4 

you answer 2? Tou would have been correct there ^ too. Now turn to 
page 2«14» fraiae 2-33 » and continue the program. 



FRAM& 2-100 

If you missed sny problem, you must rework and rechedc. After 
all problems are correct, read the rules again that are on the pages 
listed beloH. 

Problem: Go to Frame: 

a. (division) 2-96 (p. 2-39) 

b. (multiplication) 2-56 (p. 2-9) 

c. (addition) 2-89 (p. 2-25) 

d. (subtraction and borrowing) 2-88 (p. 2-23) 

A£ter you've read the rules, go to the Self-Test on page 2-53. 



87 



2-47 



(21; m (2-23) 



FRAME 2-24 



To change the improper fraction ~ to a mixed ntmiber, follow 
two steps: Divide the numerator by the denominator to get the whole 
number 2 the whole ntanber 




(2) Place the remainder over the denooinator to get the proper frac- 

1 21 
tion: — itr the proper fraction. Then ^ » 

^" 1" (mixed number) 



^ ; reduced = (2-49) 
FRAME 2-50 

"Cancellation" is a "short cut" used in multiplying fractions. 
The short cut in multiplying fractions is called . . 



2-48 

ERIC 



88 



FBAMB 2-76 

No. You^ve added nunermtors but ha^e not changed fractions to 
equivalent fractions. Read rule again on page 2-30 » fraae 2-41 » thee 
rework problem on page 2-36 » frame 2-44 and select another answer. 



FRAME 2-101 

Not quite right. You must not have cancelled the 3*s after ob* 
tainlng the reciprocal of the divisor and you haven^t reduced to the 
lowest terms Gc back to page 2-17 » frame 2-60 ^ and correct youi^ 
mistake « Then select the correct answer. 




n£(tSE 2-25 



No* change the improper fraction — to a mixed number. Show 
your work. 



(cancellation) (2-50) 
FRAME 2-51 

Cancellation is much the same as reducing. The first step is 
to select a numerator and denominator that can be divided evenly by 
the same number and then divide them by that number. The problem 




(mixed number) 



112 





5x «:xi- 
8 7 5 



2-50 



90 



FRAME 2-77 

Wrong! ^ can be further reduced. Three (3) is the largest num- 
ber that divides evenly into both the numerator (6) and the denomlna- 

6 2 
tor (9). ^ , then, reduced to lowest possible terms, is j . Now re- 
turn to page 2-12, frame 2-32, and select the correct answer. 



FBAME 2-102 

1^ is correct. Divide the following fractions and reduce 
answers to lowest terms: 




5 i 3 
8 • 4 



b. 





Turn to page 2-43, frame 2-98 to check your answers. 



ERIC 
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2-51 



FBAMB 2-26 

Try another. 

_7 



Chauge 2± to a mixed nuniber. 



Turn back to the bottom of page 2-2. 



1 


1 








M 
7 


3j 1,1 
Z 14 


(2-51) 


L 2 




1 





FRAME 2-52 

When you use the cancellation method, the basic principle is; 

Dividing both the ntsnerator and the denominator by the same nimiber 

does not change the value of a fraction. The value of a fraction is 

not changed when the jand the jare 

f 

by the same number. 

Turn back to the top of page* 2-3. 



2-52 



92 



1. 



SELF-TEST ON FRACTIONS 
Write the definition of a fraction 



: 2. Ide: tify the two parts of the fraction I a„d explain what each 



8 

part shows. 



7- 



,8— 



3. Identify the proper fractions, the improper fractions, and the 
mixed numbers in the following list by placing a "P" by the pro- 
per fractions, an "I" by the improper fractions, and a •'M" by the 
mixed ntanber. 

• 16 299 
17 8- 11 

5 12 
d. f i. 6f 



e. 77I 



" 6 



A. Change the mixed numbers to improper fractions and the improper 
fractions to mixed numbers. 



^3 2-53 
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5. Reduce the following fractions to their lowest terms: 



a. 


18 
81 




3 
7 


b. 


9 
12 


e. 


14 
21 


c. 


21 
63 


f. 


16 
64 



6. Solve the following addition and subtraction problems. Reduce 
answers to lowest terms. 

a. 2 + 2 " 2^ - ^8 

b. f.|- e. 6fj.4|. 

c. I + I- f. ll|+i9|+4 + f^- 

7. Multiply the following fractions, cancelling where applicable. 

Reduce answers to lowest terms. 

- 1 3 2 3 el 

a. jx^xj- c. fx5j- 

b. 4|x5lx2|. d. i of 16« 

8. Divide the following fractic^ cp^eiling where applicable. 
Reduce answers to lowest![tei 

a. I-2L - 
8 • 16 

b. 15f4l - 




2-54 
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ANSWERS TO SELF-TEST LESSCXi 2 



\ 



1. A fraction is part of a whole. 

2. 7— Numerator. Indicates how many parts of the whole are being 
considered. 

8— Denominator. Indicates how many equal parts the whole has 
been divided into. 

3' »• P f. I 

^' I g. P 

CM h. P 

I i. M 

e. M j. p 

4. a. 3|. 3x3-9 9 + 2-11 li 



3 



10 lo/n ho 

10 
1 



3 




12 X 5 - 60 60 + 4 - 64 » % . \ A \ 



15 ! ♦ 



63 63 



8 



to 



ERIC 



2-55 



18 

18 , 9 . 2 ^3 



'***8T*8T"9^ d. y (in lowest texms) 



9 

b. _9 . _3 „ 3 e. 
12 12 4 
3 



14 

JA _7 2 
21 ■ 21 ■ 3 
7 



21 3 li ^ 

^ 21^_7 3 3 1 fl6_i_^_il 

'^• 63 63"9"9"3 ^•64"64"l6*16"4 

7 3 4 4 



6. a. 1+ 1 - ^1 



b. 



i 2 15 li* _1 
7 " 3 21 " 21 " 21 



3^3 3^6 9 ,1 
8 + 4" S**" 8" 8°' ^8 



d. 21- ill 
8 8 



- li a _i5 
8 8 



i » 3 
8 4 



,1 A 7 _ cl7 
^- ^10" ^10 ^10 



88 



'8 *T 



19ia + 9r| + -3l - 3923 
16 'l? 16 * 16 



16/33 or 2Ti 
32 



39 + 2~ " 41-^ 
' * *16 **16 



i I 
I I 



1 

4 



b. 4|x six 2| 



4x3 
12 -f 2 



12 
14 



5 X 4 - 20 
20 + 1-21 



7 2 
lix ^x^- 196 

1 1 




2x3-6 
6 + 2-8 



c. Jx 5r 
4 2 



5 X 2 - 10 10 + 1-11 



2. xll -33 
4 2 "8 
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X 16 - i 



2 
1 



8. «. 8 • 16 



1 2 
^ x^ 

1 1 



b. 15 4- 4i - 



4 X 5 - 20 
20 + 1-21 



5 
1 



IS ^21 .15 X 5a 25 

" - ~ "=* »r 7 

7 




c. 



4 X 3 - 12 
12+2-14 



12 X 9 - 108 
108 + 4 - 112 



1 

7 3 



1 



8 



8 



d i^2-^- 



4 
5 



37 
15 



3 

i xii 
5 37 



?. X 15 - 30 
30 + 7-37 



12 
37 
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LESSON 3 
DECIMALS 

CREDIT HOURS 1 

TEXT ASSIGNMENT • Progranned Text 

MATERIALS REQUIRED Pencil 

LESSON OBJECTIVES 

Begin at FRAME 

The student will: 

1. Write, in his own words, the definition 3-1 (p.3-2) 
of a decimal. 

2. Demonstrate ability to read decimals by 3-8 (p.3-16) 
matching numerical decimals with the ap- 
propriate word decimals. 

3. Write the numerical form of given word 3-14 (p.3-28) 
decimals. 

4. Change fractions to decimals. 3-19 (p.3-6) 

5. Change decimals to fractions and reduce 3-39 (p.3-15) 
the fractions to lowest terms. 

6. Round off decimals. 3-21 (p.3-10) 

7. Add decimals. 3-44 (p. 3-25) 

8. Subtract decimals. 3-49 (p. 3-5) 

9. Multiply decimals. 3-56 (p.3-19) 
10. Divide decimals. 3-50 (p.3-7) 



ERLC 
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SET- 1. DEFINITION OF DECIMAL 

Frames 3-1 throug ; h 3-16 are a t the too of even numbered pages. 

FRAME 3-1 

The definition of a decimal is: A number that represents a 
fraction with a denominator that is a power of ten. The defini- 
tion, of a decimal is: . 



f.0004) (3-16) 
FRAME 3-17 

Write the numerical form of twenty-nine thousandths. 



100 

3-2 ^ 



FRAME 3-33 

3/4 is not correct; .75 = 3/4. Return to page 3-15, frame 
3-39 and work the problem again. Then select the correct answer 
and continue with the program. 



FRAME 3-48 

You set up your problem incorrectly and had the decimal in 
the wrong place. This is what you should have set up for your 
division: jyi.OO . Return to page 3-6, frame 19, and determine 
the correct answer. Then turn to the correct answer page. 



ERIC 
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3-3 



titiiihi>y fchAt reoreaents a fraction vt th a denomlPAtor that Is a 
power of ten^ (3^1) 
FRAME 3-2 

Being a power of ten simply means that you can divide ten into 
the n»ber evenly. The fraction ^gg^ has a denominator of one 
hundred and, of course » ten will divide evenly into it. We know 
that 100 is a power of , • 



f,029> (3-17) 
FRAME 3-18 

Write the numerical form of each of the following word deci- 
mals 

a. Sixty-five hundredths _ ' - 

b# Sixty and ninety-seven thousandths ^ 

c# Three hundred and four tenths - 

d» Seventy-five ten thousandths • ■ 

e« Fifty-eight and sixty-six hundredths - 

f.- Forty-nine thousandths . . — ■ — 

102 
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FRAHB 3-34 

You have misplaced the decimal point. The decimal poiut 
AUTAYS goes to the extreme right of the dividend. EXAMPLE; _l\2. 
not_/l.2, from ~ . Return to page 3-11, frame 3-37, rework the 
problem and continue with the program. 



SET 8. SUBTRACTING DECIMALS 



f36.96) (3-44) 
FRAME 3-49 

Right. The main thing to remesiber is to keep the decimal 
points lined up under each other. Now let's subtract decimals. 
The rules are the same as' they are in the subtraction of whole 
mmibers. Just as in the addition of decimals, the decimal points 
must be lined up under each other. You must also remember that the 
smaller of the numbers must go under the larger. 
Solve this problem: 729.75308 - .0077 « 

If your answer is: Go to Frame: 



729.75231 



3-52 (p. 3-11/ 



729.74538 



3-56 (p. 3-19) 



ERIC 
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(10 or ten) (3-2> 
FRAME 3-3 

All decimals represent fractions and in every case the denomina- 
tor is a power of ten. The decimal, .1, represents the fraction ~ . 



SET 4. CHANGING FRACTIONS TO DECIMALS 

(a. ,65: b. 60.097; c, 300.4: d. .0075: e. 58 ,66: f, >049) (3-18) 
FRAME 3-19 

All fractions can be changed to a decimal by dividing the ninner- 
ator by the denominator. The decimal may be carried out as many pla- 
ces as the problem indicates • Example: |- to a decimal is *875 



BROKEN INTO STEPS: 

a. Divide the numerator (7) by the denominator (8), 

b. Place the decimal point to the right of the nimerator. 

c. Add zeros to the right of the decimal point as needed. 

d. Place a decimal point in the quotient DIRECTLY over the 
decimal point in the division bracket. 

e. Carry the quotient out as far as necessary. 

Change y to a decimal. 



The denominator 9 is a 



of 



8/7.000 



If your answer is: 



Go to Frame: 



2.0 



3-43 (p. 3-23) 



•5 



3-30 (p. 3-28) 



5.0 



3-48 (p. 3-3) 



3-6 



101 



FRAME 3«35 

Your division Is right, but It Is unnecessary to put the 0 at 
the end of the decimal • Turn to page 3-*285 frame 3-30 and continue 
the program* 



SET 10. DIVIDING DECIMALS 
(a. 66.42; b. .825) r3^59) 
FRAME 3*50 

Now let's divide decimals. The most Important factor Is that 
the divisor must be "made" a whole number before division Is started. 
This Is done by moving the decimal In the divisor all the way to the 
right. Example: >25/ becomes 25./ . Then move the 

decimal In the dividend the same number of places to the right. 
Example: ,25/ l.25 becomes ^.^ 125^. Move the decimal point In the 
following division problem and solve. 




NOTE: Go to page 3-27, frame 3-60. 



105 
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(powert ten) (3-3) 
FRAME 3-4 

The definition of a decimal Is: A number that represents a 
fraction with a that Is a 



FRAME 3-20 

If you are reading this paragraph, then you are^ot following 
directions. From here on, you must follow the directions given In 
each frame VERY CAREFULLY. Return to the frasse 3-19 and follow the 
directions given there. 



3-8 



108 



FRAME 3*36 

is correct for the first step, but each fraction must be 

in its lowest terms • 5 divides into 45 and 1000--thu(^ it can be re«- 
duced« Go back to page 3-21, frame 3-42 and reduce the fraction, 
choose the correct answer, and go to the page indicated • 



# 




f3-62) 



FRAME 3-51 * 

Right. REMEMBER: The divisor is to the right of the division 
sign. Solve these problems and sliow your work . 

«. 4.9 -r .007 - b. 1179 -r 13.1- c. .02925-5-2.25 • 

WORK HERE — 

«• b, c. 



FRir 



Po to page 3-23, frame 3-58 for answers. 



(denominator: power: ten> (3*4) 
FRAME 3-5 

Key words often help you remember hard to learn definitions* 
In the definition of DECIMAL, the words to rememb r as keys are: 
FRACTION, DENOMINATOR, AND POWER OF TEN. 

Write the key words that will help you remember the definition of 
decimals 

f 9 and 9 9 



SET 6* ROUNDING OFF DECIMALS 
FBAME 3-21 

In mariy cases, a large cuihbersomc decimal is not necessary* 
In these cases where a smaller decimal will do, you may ROUND OFF 
the decimal* To make a large decimal smaller and easier to use 
without losing a great deal of accuracy, you will 
the large decimal • 



3-10 



108 



(.52) (3-30^ 
FRAME 3-37 

•52 is correct. You have been changing proper fractions to 
decimals, so new let's change an IMPROPER FRACTION to a decimal. It 
is done in the same manner, but NOV the answer will include a whole 
ntmber. 

For exanqple: ^ changed to a decimal is ^3.0. As you can see, an 

10 

10 

isssproper fraction will become a whole nuniber and a decimal (1.5) • 
12 

Change <^ to a decimal. 

I£ your answer is: Go to Frame: 

.17 3-34 (p. 3-5) 

1.7 3-46 (p. 3-29) 



FRAME 3-52 

Remember when you were told that decimal points must go under 
decimal points? Well, the error you made was because of the deci- 
mal placement. A good way to remember the decimal points is put 
them on the paper first (in a column) and then put the numbers 

down. Also remember to put the decimal in the answer DIRECTLY under 
• t 

those in the column. Go back to page 3-5, frame 3-49 and do the 
problem again. 
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Cff ctlong denominator: power of ten) (3^5> 
FRAME 3-6 

A decinal is a number that represents a 
with a that is 



(round off) (3-21) 
FRAMB 3-22 

Rounding off involves THREE steps. The FIRST TWO are: 
a» Determine the FIACB you want to round off to» 
(Tenths 9 hundredths, etc») 

b. Then look at the number (digit) directly to the right of that 
place* 

Example: .176 

To round to hundredths: Look at the nuoiber to the right of the 
hundredths place* In this case, it is a 6* The FIRST nusdber that 
you will look at when rounding •265 to TENTHS is 



nuBiber 



O 3-12 -^-^ 



ERLC 



PRAMB 3-38 

You have the 3 zeros but what happened to the 1? The declml 
•679 18 read "six hundred seventymine thousandths"* so the denoBlna* 
tor becones 1000 • Return to page 3*309 frame 3*31 and select the 
correct ansver* 



FRAMB 3*53 

No« DO NOT AM) an extra zero on the right of aiqr answer. If 
you need seros to make your digit count correct » they oust go €o the 
left of the answers • For exaa^le: .2 x .002 will equal .00049 not 
•4000. 

Return to page 3-2I9 frame 3*57 and select the correct answer. 




3-13 
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(fraction; denominator; a power of ten) (3-6) 
FRAME 3-7 

Write, in your own words, the definition of a decimal. 



(6^ (3-22) 
FRAME 3-23 

You have the decimal .27364, and you v/ant to round it off to 
tenths. What number would you look at firs?:? (Circle your choice.) 

a. 2 b. 7 c. 3 d. 6 e. 4 



3-14 
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SET 5. CHANGING DECIMALS TO FRACTIONS 

(Answers to problems in frame 3-46; a. .8; b. 5,2t c. .8t d. 1.3'> 
FRAME 3-39 

You have learned how to change a fraction to a decimal, so let's 
change a decimal into a fraction. The FIRST thing to do is to make 
the digits of the decimal the NUMERATOR OF THE FRACTION. The denom- 
inator of the fraction will have a one (1), followed by the same 
number of zeros as there are digits in the decimal. For exas^le, 

the decimal .27 becomes the fraction . Notice how the digits 27 

100 

become the numerator and the denominator begins with a 1 and two 
zeros follow. There were two digits in the decimal, thus there are 
two zeros in the denominator. Change .7 to a fraction. 

If your answer Is: Go to Frame: 

3-31 (p. 3-30) 



7 
100 



^ 3-42 (p. 3-21) 

1 3-33 (p. 3-3) 



FRAME 3-54 

There are more than two digits in the decimal .045. Zero IS a 
digit. That makes three digits in this decimal. You should use 
the same mmiber. of zeros as there are digits and make the denomina- 
tor 1000. 

Return to page 3-21, frame 3-42 and select the correct answer. 



ERIC 
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SET 2. BEADING DECIMALS 

(A number that represents a fraction with a denominator that Is a 
power of ten (or similarly stated) ) (3-7) 
FRAME 3-8 

Each digit In a decimal has a place value and Is read In a cer- 
tain way. The places are as follows: 

.1234 5 




I 2 
TENTHS HUNDREDTHS THOUSANDTHS 



TEN HUNDRED 
THOUSANDTHS THOUSANDTHS 

The 3 in the thousandths place, the 5 is in the hundred thousandths 



place, and the 1 is in the 



place. 



(7) (3-23) 
FRAME 3-24 

The THIRD STEP is: If the number to the right of the place you 
are rounding off is 5 OR MORE, you ADD (+1) one to the place and 
drop the remainde.r of numbers. 

For example: .176 
This decimal rounded to tenths becomes .2 because the number to the 
right of the tenths place (7) is 5 or greater. Also, note that the 
7 and 6 were dropped. 

Round .0074 to the nearest HUNDREDTH. (Circle your answer.) 
a. .01 b. .007 c. .1 d. .08 



3-16 



114 




(3-42) 



FRAME 3-40 

Fine. As you have done on this problem, make sure that any 
fraction you are working with is in its lowest terms. Change the 
following decimals to fractions. Remember, REDUCE each to its low- 
est terms. If you still are not certain of just how to change deci- 
mals to fractions, go back to page 3-15, frame 3-39 and rapidly re- 
view. Change these to fractions: 

a. .7000— c. .75— 

b. .009— d. .2— 

NOTE: Turn to page 3-10, frame 3-21 for answers. 



FRAME 3-55 

Your decimal point should have been placed like this: 



read the rules again. If you did it correctly, do the following 
problems by placing the decimal points correctly in the product. 



3.217 
X .471 



3217 



22519 
12868 



1.515207 



If you had it any place else, return to page 3-19, frame 3-56 and 



.0035 b. 
X 3.28 
280 
70 
105 



22.222 
X .11 



22222 
22222 



244442 



11480 

NOTE: Go to page 3-21, frame 3-57 



3-17 
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(tenths) (3-8) 
FRAME 3-9 

As you probably have noticed, the places to the right of the 
decimal point all end in "ths". In the decimal 2.46, the 6 is in 
the place. 



(.on (3-24) 

FRAME 3-25 , 

When the number to the right is LESS THAN 5, do not change the 
place value and DROP THE REMAINDER OF THE NUMBERS. 
Round the decimal .7848 to hundredths. (Circle your answer), 
a. .78 b. .79 c. .785 d. .7800 



3-18 



1x8 



FRAME 3-41 



You neglected the decimal point. You must place decimal points 
DIRECTLY UNDER EACH OTHER. The sum will have the decimal point car- 
ried right down. Into It from the column being added. Return to page 
3-25, frame 3-44 and do the problem again. Remember to put the deci- 
mal points under each other. 

EXAMPLE: 18.6 
.015 
2056.11 
+ 1.1 
2075.825 



SET 9. MULTIPLYING DECIMALS 
(729.74538) (3-49) 
FRAME 3-56 

Right. You are now ready for multiplication. Decimals are mul- 
tiplied just as whole numbers are, except you have a decimal point 
to put In the final answer (product). 

Sample problem: .15 x 1.10 « 

Place the larger number OVER the smaller and multiply just as 
you do In whole numbers. Ex. 1.10 

X .15 

550 
110 
1650 

Count the number of digits to the right of the decimal points In 
the factors of the problem. Ex. 1.10 and .15 = 4 digits to the 
right in this case. 

Count off 4 places FROM THE RIGHT in the PRODUCT, and place a 
decimal point. Ex. .1650 (product of this problem) 

Place the DECIMAL POINT in the product of this problem: 

3.217 
X .471 
3217 
22519 
12868 
1515207 

Turn to page 3-17, frame 3-55. 




3-19 



(Htmdredths) (3-9) 
FRAME 3-10 

« 

A decimal is read like this: 
35*362 — "Thirty-five AND three hundred sixty two thousandTHS". 
The 2 in this decimal is in the place. 



(.78^ n-25) 
FRAME 3-26 

REMEMBER: 

a. FIRST, look at the number to the right of the place you are 
rounding off. 

b. If the number is 5 or more, add 1 to the place. 

c. If less than 5, do not add anything. 

d. Always drop the remainder of digits to the right of the rounded 
off place. 

Rotmd these decimals to the indicated places: 

Tenths: .408062 

Hundredths: .408062 

Thousandths: .408062 

Ten thousandths: .408062 

> 

Hundred Thousandths: .408062 



3-20 



ns 



FRAME 3-42 

Very good« The next thing to remember is: Make sure the frac* 

tion is in its lowest terms* For example^ changing the decimal 

to a fraction^ it first becomes • Is this in the lowest terms 

10 

possible? Of course^ the answer is no* In its lowest termsf it 
would be i • Always check the fraction and be sure it is in its 
lowest terms* Try this one. now. Change .045 to a fraction. 
If your answer is: Go to Frame: 

25o 3-"> 

l550 3-36 (p. 3-9) 



U. .011480 or .01148 b. 2.44AA2) (3-55) 
FRAME 3-57 

Let's try another, to make sure that you have the decimal point 
placement down pat. Solve this one: .55 x .003 " 



If your answer is: Go to Frame: 

.01650 3-53 (p. 3-13) 

.00165 3-59 (p. 3-25) 



ERIC 
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(thousandths) (3-10) 
FRAME 3-11 

When there is a whole number and a decimal » the decimal point 
is read "AND". For example: 6.02 is read "six AND two hundredths". 

When there is only a decimal (no whole number) , it is read with^ 
out using the word^ "and". For example: .06 is read "six hun- 
dredths". 

How would "thirty-three THOUSANDTHS" be written as a decimal? 



(.4: .41: >408: .4081: .40806) (3-26) 
FRAME 3-27 

Round off the following decimals: 

To Hundredths: 41.1145— 

.98509— 

To Tenths : .6419— ; 

To Ten Thousandths: .29826— 

1.11181— 



3-22 



12^ 



FRAME 3-43 

In order to change a fraction to a decimal, you divide the num- 
erator by the denominator. You did not do this. In the case of 
1 , the denominator (2) Is divided into the numerator (1) like this: 




1 changed to a decimal is therefore .5. ALL fractions are changed 
to decimals in the same manner. 

Change 2. to a decimal. 

4 

If your answer is: Go to frame: 

.750 3-35 (p. 3-7) 

.75 3-30 (p. 3-28) 



(a. 700; b. 90t c. .013) (3-51) 
FRAME 3-58 

Solve these problems: 
a. 289.0038 + .992763 » b. .3928 - .02867 

c. .42 X 3.7 « d. 4.32 -f .0036 ■ 

WORK ON SCRATCH PAPER. 

Turn to page 3-29, frame 3-61 



ERIC 



121 3-23 



FRAHE 3-12 

REMEMBER— When you are reading decimals, the declnal point is 
read "and" except when there is NO whole number. For example: .5 
is read "five tenths". 3.22 is read "three AND twenty-two hun- 
dredths". 

Match the decimal in column A with the correct word decimal in 
colum B, placing the correct letter by the word decimal. 
A B 

a, 4,3 six hundreds 

,006 twenty-five and one hundredth 

c. 25.01 six hundredths 

four and three tenths 

twenty-fivc: and one tenth 

six thousandths 



ERIC 



(Hundredths. 41.11. ,99; Tenth s. .6^ Ten thousandths. .2983. 1,1118) 
FRAME 3-28 

If you are NOT having trouble with rounding off, proceed to 
page 3-26, frame 3-29. If you are and your trouble is mainly know- 
ing the "places", turn to page 3-16, frame 3-8, and review. If you 
do not understand how to round off, return to page 3-10, frame 3-21 
and review. 

When you have corrected your trouble, go to page 3-26, 
frame 3-29. 

3-» m 



SET 7. ADDING DECIMALS 

(a. .3; b. .1; c. .11; d. 8.34; e. .255; f. 5.974; g. 7.7778; 



h. .0009; i. .09807; j. 3.00005) (3-29) 
FRAME 3-44 

Adding decimals is much the same as simple whole number addition. 
The difference is that there is a decimal point to keep in mind. The 
decimals are put in a column and decimal points are under decimal 
points (see example). The decimal point is brought down to the sum 
and the addition is carried on just as it is in whole number addition. 

EXAMPLE; 6.3 
.01 
22.22 
28.53 

Add these decimals. 33.79 + .97 + 2.2 » 



(.00165> (3-57^ 
FRAME 3-59 

Very good. Care must be taken with your arithmetic. It is al- 
ways a good i^ea to CHECK your multiplication and addition. This is 
where most of the errors are made, with a few being made on the 
placement of the decimal point. 

Let's try two more. After completing them, check your arithme- 
tic and decimal placement. 



If your answer is: 



Go to Frame: 



36.96 



3-49 (p. 3-5) 



3498 



3-41 (p. 3-19) 



a. 332.1 X .2 = 



b. 



.55 X 1.5 = 



Turn to page 3-7, frame 3-50. 




3-25 



(a> 4>3 (four and three tenths) b> .006 (six thousandths) c> 25>01 
(twenty five and one hundredth) (3-12) 
FRAME 3-13 

Now^ match column A with column B in the same manner. 
A B 
a. .25 TWO hundredths 

.002 One and two hundred twenty-two thousandths 

c. 20.05 TWenty-five hundredths 

d. 1.222 TWO thousandths 

Twenty and five hundredths 

TWenty-five hundred 

One and two hundred twenty-two thousands 

FRAME 3-29 

Round off each of the following decimals to the indicated place « 
To the nearest tenth: To the nearest ten thousandth: 

a. .329— g. 7.777774— 

b. .05— h. .000891— 

To the nearest hundredth: To the nearest hundred thousandth: 

c. .10909— i. .0980653— 

d. 8.3434— j. 3.000051— ' 

To the nearest thousandth: 

e. .2551— 

f. 5.9738— 

NOTE: Go to page 3-25, frame 3-44 



3-26 



124 



ERIC 



FRAME 3-45 

Wrong • The number to the right of the division sign is always 
the divisor. 

•064 -r 3. 2 (3,2 is the divisor, not ,064) 
Return to page 3*31, frame 3-62 and select the correct answer. 

\ 




(3-50) 



FRAME 3-60 

.2 

3>3 7 ,66 becomes 3^,/ ^,6 by moving the decimal point one 

place. When the divisor is a whole number and the dividend is a 
decimal, such as 33/ 6,4 , you do not move the decimal point. Sim- 
ply place the decimal point up in the quotient directly over the 



decimal point in the dividend; then divide. For example: 275/ 3,44 

Solve this: 26/ 7,8 
The answer to the problem above is: (Circle your answer), 
a, 3 b, ,3 c, ,03 

NOTE: Go to page 3-31, frame 3-62 



125 
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SET 3. WRITING DECIM/a.S 

(a. JIS (twenty-five hxindredths): b, ,002 (two thousandths): 
Cy 20,05 (twenty and five hundredths): d^ 1^222 (one and two 
hundred twentytwo thousandths)) (3^13) ' 
FRAME 3-14 

When writing a decimal , FIRST and MOST IMPORTANT, determine the 
••place" value (thousandths, tenths, etdj* This will give you the 
number of digits you need to the right of the decimal point. For 
example: twenty-two thousandths will require three digits because 
it is to the thousandths place. It would be written: #022. Five 
olid five tenths would be written: 5.5 (Remember, with a whole num- 
ber, the decimal point is read AND.). How would twenty-five and four 
thousandths be written? 



fr3) (3-19) 
FRAME 3-30 

Very good! You should be ready for a more difficult problem, 
so let ^8 do this one: 

Change IZ. to a decimal* 
23 

If your answer is: Go to frame: 

.0052 3-47 (p. 3-31) 

•52 3-37 (p. 3-11) 



3-28 



1 



tie 



FRAME 3-46 

Rlglit. If you want to review before you do the problems below", 
return to page 3-6, frame 3?«19, read the rules, and then come back 
and solve the problems. If you think you are ready now, then change 
each of the fractions below to decimals. 

a. I b M c. -i d. 11 

5 10 11 * 10 

NOTE: Answer on page 3-15, in frame 3-39 



1200 

a. 289.003800 b. .39280 c. .42 d. 36 / 43200.1 (3-58) 

•f .992763 -.02867 x 3.7 36 

289.996563 .36413 294 "~72~ 

126 72 
1.554 



FRAME 2-61 

If you missed any of the above problems, go to the part of the 
program that teaches that type of problem and read the rules again. 
THEN correct vour error. The pages that teach each function are list- 
ed below. 

ADDITION (Page 3-25, frame 3-44) 

MULTIPLICATION (Page 3-19, frame 3-56) 

SUBTRACTION (Page 3-5, frame 3-49) 

DIVISION (Page 3-7, frame 3-50 and page 3-31, frame 3-62) 
This completes your lesson in decimals. Working partial numbers is 
easier when you use decimals rather than fractions, so this lesson 
Is very important. Go to the SELF -TEST on page 3-33 and test your 



understanding of decimals. 



:RJC 



-f iyr"^ 3-29 



(25. (3-14) 
FRAME 3-15 

Thirteen and four tenths would appear as 13.4. Nine and forty- 
four hundredths appear as: 



FRAME 3-31 

Wrong 1 1 You add only the number of zeros that there are digits 
in the decimal. There is only one digit in the decimal .7, so there 
will be only one zero in the fraction. The decimal .679 has three 
digits, so the denominator will have three zeros and the fraction 

would look like this • 

If your answer is: Go to Frame: 

679/1000 3-42 (p. 3-21) 

679/000 3-38 (P* 3-13) 



3-30 



128 



/ 



FRAME 3-47 

Wrong. You set your division up Incorrectly. The problem 
should have been set up like this: 23/ 12.000 

Return to page 3-28, frame 3-30 and do the .division again and place 
the decimal point In the right position; then select the right an- 
swer and go to the page Indicated. 



^3) (3-60^ 
FRAME 3-62 



t , .3 

26/ 7.8 solved Is: 26 / 778" 



If the dividend Is a whole number,' Ex: l.Slf lsT , add seres 
and move the decimal point. Ex: Ljg,/ 25.0Q, . When the decimal 
has been moved as appropriate,, then place a decimal point In the 
quotient directly over the point In the dividend. Ex: 2 .j^ ^ 1^00 

and solve. • ,04 
, Example 2^/ .1^00 
NOTICE HOW THE QUOTIENT IS .04 AND NOT .4. THIS IS BECAUSE 25 GOES 

INTO 10 ZERO TIMES, AND INTO 100 FOUR TIMES. 

Solve the problem below: 

.064> 3.2 » 

NOTE: -rls the sign for division and the number on the right 
is always the divisor. 

If your answer is: Go to Frame: 
*50. 

•S^ 3.203, 3-45 (p. 3-27) 
.2 

3-32 (p. 3-32) 

, .02 

3.^,^.^64 3.51 (p. 3.9) 



329 



3-31 



(9.44^ (3-15) 
IfRAME 3-16 

Four ten thotisandths looks like 



Turn back to the bottom of page 3-2, frame 3-17. 



T 



FRAME 3-32 

No. Move the decimal point in the dividend the same number of 



places as you did in the divisor. Example: 3^ .064 becomes 
32. / 0.64 . . 

Return to page 3-31, frame 3-62 and select the correct answer. 



3-32 
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SELF-TEST ON DECIMALS 
1. Write; in yout own words, the definition of a decimal. 



2. Match the numerical decimals in Column A with the appropriate 
word decimals in Column Place the letter from Column A in the 
blank next to the correct word decimal in Column B. 

A B > 

a. 30.04 ^ One hundred forty-six 

.379 Tliree hundred seventy-nine 

thousandths 

1*46 ^ Thirty and four hundredths 

d. 90.001 Ninety-one thousands 

, ■ Three hundred seventy-nine thousand 

One and forty-six hundredths 

Thirty four hundredths 

Ninety and one thousandths 

3. Write the numerical form of the following word decimals: 

a. Nine and seventy-five hundredths 

b. Twelve and three tenths 

c. Seven and one hundred twenty-three thousandths 

d. Seventy-three ten thousandths 



131 



Chaxtge the fractions below to decimals. 



*• 10 



Change the decimals below to fractions. REDUCE TO LOWEST TERMS. 

a. .25 - c. .105 - 

b. .9 - d. .35 - 

Round off the following decimals as directed. 



NEAREST TENTH ; 

a. .6354".- 
NEAREST HUNDREDTH; 

b. 13.8467— 

Add the following decimals; 

a. 9.37 + 15.756 + .76 - 

b. 69.333 + .12 + Ul.l « 

c. .0055 + 7.02 + 12.367 - 



NEAREST THOUSANDTH ; 

c. .05671— 

NEAREST TEN THOUSANDTH ; 

d. 1.60006— 



332 



8. Subtract the following decimals: 

a. 13.14 - 2.96 « 

b. .7068 - .077 « 

c. 447.3.- .93 - 

9. Multiply the following decimals: 

a. .03 X 10.31 " 

b. .71 X .004 « 

c. 1.51 X .212 « 

10. Divide the following decimals: 

a. .08 T .004 » 

b. .00344 T 3.44 « 

c. .04 -f .08 ' 



3-35 
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ANSWERS TO SELF-TEST LESSON 3 
DECIMALS 



1. A decimal is a number that represents a fraction with a denomi- 
nator that is a power of ten. 

2. a. (30.04 thirty and four hundredths) 

b. (.379 three hundred seventy-nine thousandths) 

c. (1.46 one and forty-six hundredths) 

d. (90.001 ninety and one thousandths) 



3. a. 9.75 



b. 12.3 



4. a. 3_ 



3. 
10 



.3 

10 / 3.0 



3_0 
0 



c. 3 .75 

4 4 /XOO 
2 8 
20 
20 
0 



c. 7.123 



b. 4 

5 



d. 5 

2 



.8 

5 /Xo" 
4 0 



2.5 
5.0 

"io 

10 
0 



d. .0073 



5 . 25 = ^ = 
*• '^^ 100 



25 5 

100 20 20 
5 5 



1 
4 



b. 



c. 



9 -2- 
10 



.105 



105 
1000 



105 
5 

1000 
5 



21 
200 
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d. .35 



35 

100 100 
5 



_7 
20 
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6. a. .6 In .6354, the number to the right of the tenth's place 
(3) is less than 5. 

b. 13.85 In 13.8467- , the number to the right of the hun- 
dred's place (6) is greater than 5. 

c. .057 In .05671- , the number to the right of the thousand- 
th's place (7) is greater than 5. 

d. 1.6001 In 1.60006- , the number to the right of the ten 
thousandth's place (6) is greater than 5. 

7. a. 9.37 b. 69.333 c. .0055 

15.756 ' .12 7.02 

+ «76 + 111.1 + 12.367 

25.886 180.553 19.3925 



8. a. 13.14 b. .7068 c. 447.3 

- 2t96 -.077 - .93 

10.18 .6298 446.37 



9. a. 10.31 b. .71 c. 1.51 

X .03 . X .004 X .212 

.3093 . 00284 302 

151 
302 



.32012 



20.0 .001 .5 

10. a. .0047 -0^0 l>- 3.44 / . 00344 c. .08 /r040" 

Jl_ ' 40 

000 ~ 
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LESSON 4 
UNIT CONVERSION 

CREDIT HOURS 1 

TEXT ASSIGNMENT Prograsnied Text 

MATERIALS REQUIRED Pencil 

LESSON OBJECTIVES 



The student will; 



Begin at FRAME 



1. Write the definition of measure and unit 4-1 (p.4-2) 
of measure. 

2« List the three fundamental units of 4-4 (p«4-8) 
measure • 

3« List the two major measurement systems 4-7 (p«4-14) 
in us^. today* 

4« Convert a measurement from one unit of 4-12 (p«4-2) 
measure to another. 

S« Select from a list of measurements those 4-23 (p«4-3) 
that have simple units and those that 
have complex units* 

6« Change a complex unit to a simple tinlt. 4-25 (p«4-7) 

7« Change a simple unit to a complex unit, 4-36 (p«4-7) 

8« Solve problems where measurements are 4-38 (p«4-ll) 
used in the arithmetic operation* 
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.1 
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SET 1. DEFINITION OF MEASURE AND UNIT OF MEASURE 

Frames 4-1 through 4-11 are at the top of even numbered pages > 
FRAME 4-1 

Measure Is the determination of the extent, dimension, capacity 
or amount of a quantity. Measurements are a fundamental part of all 
military engineering operations. Engineers are constantly determin- 
ing what is the size of an object or how much of an object is re- 
quired to do a job and these all involve a of a 

quantity. 



SET 4. CONVERTING UNITS OF MEASURE 

Frames 4-12 through 4-22 are on the bottom of even nuinbered pages . 
(so f;: or ft^; g) 
FRAME 4-12 

The unit in which a measurement is expressed will not always be 
the unit in which you want to work. For example, you may know that 
you want to put up 2.3 miles of fence. However, you must order the 
fence by the foot. To solve this problem you would want to convert 
the miles to . 



4-2 
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SET 5. SIMPLE AND (XMPLEX UNITS 

Frames 4-23 through 4-33 are at the top of odd numbered pages. 

7.5^2- X ^^000° X ^ » 125 m 1 (4-22) 

oln 1 Km 60sec sec J 

FRAME 4-23 

All inea8t3reiiient8 discussed thus far have had simple units. A 
sinqile unit has only one lengthy mass^ or time unit of measure, but 
may be any combination of these. For example, feet (length), second 
(time) or feet per second (length per time) are examples of simple 
units. Based on the above definition and example, does ^ minutes 
15 seconds have simple units? 

Circle One: 

a. Yes b. No c. Under certain conditions 



Frames 4**34 through 4*44 are on the bottom of odd ntmibered pages. 

|2hr 45min 15sec « 2hr x ^Omin (^^^sAxa isgec 
L hr 

120mln 45min ISsec « 165min ISsec « 

165min x ^22££ iSsec « 9900sec ISsec « 9915secl (4-33) 
min ; J 

FRAME 4*34 

Nov let's try a complex measurement in the Metric System. 
3 hectograms 5 dekagrams 7 grams will reduce' to 
hectograms. 



4-3 
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(measure) (4''1) 
FRAME 4-2 

The magnitude or size of an object consist o£ two parts , a ntim- 
ber and a unit. The tmit is called the unit of measure . The tmit 
of measure is a known and accepted standard that has been defined by 
custom or by law. The standard that is used to describe a quantity's 
extent 9 dimension, capacity or amount is called 



(feet) (4-12) 
FRAME 4-13 

It may be necessary to convert from one system to another. This 
is particularly true when you are trading or buying from a foreign 
country. Panel 4-3, page 4-28 gives the English and Metric Systems 
equivalents. The equivalent of 1 cu ft in the English System is 
cubic meters in the Metric System. 



4-4 



(No» because two time units are used together and simple units can 
only have one time unit.) (4-23) 
FRAME 4-24 

Complex tinits exists when two or more length, mass, or weight, 
and time units are used together, to describe measurement. For ex- 
ample, 3 yards, 2 feet, 6 inches, has complex units because it uses 
three units of length to describe the total length. Which of the 
following have complex units? 

a. 51b 4o2 b. 2240 — — ^ c. . 24hr d. 2gal Ipt 

long ton ^ ^ 



[3Hg 5Dg 7g ^ 3Ife 5Dg X lg | 7g = 3Hg 50g 7g = 3Hg 57g 

— t 

= 3Hg 57g X X ^SS^ = 3Hg .57Hg = 3.57Hg] (4-34) 
FRAME 4-35 

In some problems, the intermediate units are not required to ex- 
press the measurement. For example, the measurement 5 gallons 1 
pint does not use the intermediate unit, quarts. The same steps in 
reducing are used, only two or more conversion factors may be re- 
quired in some step. The above example reduces to 
pints . 



MO 



(unit of measure) (4-2) 
FRAME 4-3 

Write in your own words the definition of (1) measure and (2) 
unit of measure > 

(1) . 



(2) 



(.0283) (4-13) 
FRAME 4-14 

There are three steps in converting a measurement from one unit 
to another. The first step is to determine the relationship be- 
tween the units in an equivalence table (Panels 4-1 and 4-2) or con 
version table (Panel 4-3). If you were converting meters to feet, 
you would select 1 meter « 
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SET 6. CHANGE COMPLEX UHHS TO SIMPLE UNITS 
(a; d) (4-24) 

FRAME 4-25 

It is better to reduce complex units to a simple unit before per* 
forming any arithmetic operation. A complex unit can be reduced to 
any one of the units which make It up. It Is more comnon to reduce 
the complex units to the largest or smallest unit. If 3 yards 2 
feet 6 Inches Is to be reduced to the smallest unit. It would be re- 
duced to . 



SET 7. CHANGE SIMPLE UNITS TO COMPLEX UNITS 

Jsgal Ipt » 5gal ^ » ^ ■ 40pt Ipt » 41pt j (4-35) 

FRAME 4-36 

It Is often desirable to express a number with simple units In 
complex units. If the simple unit Is small, this Is done as follows: 
Convert 7250sec to hr mln sec 



(unit of' measure) 




120mln 




120 



50sec 



120mln 50sec 2hr Omln 50sec 
SOmln 




2hr 



hr 



Omln 



24775 feet Is equivalent to 



ml 



yd 



ft. 
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SET 2. UNITS OF MEASURE 

(1, measure Is the determination of the extent^ dimensio n, capacity 
or amount of a quantity: 2> unit of measure Is a know n and accepted 
standard that has been defined by custom or lav that Is used to de*" 
scribe quantity's extents dimension, capacity or amount) (4-3) 
FRAME 4*4 

The number In the expression of the magnitude or size of an ob- 
ject Indicates how many of the units of measure are required to be 
equal to the magnitude or size of the object • For example, in the 
expression 3 feet, the number 3 indicates the number of units of 
measure, feet, that are required to describe the distance between 
two points • The magnitude or size of an object consist of two parts, 
a and a . , ^ — • 

(1 meter » 3.281 feet) (4-14) 
FRAME 4-15 

The second step is "to divide bcth sides of the equivalence 

statement by the side that has the units you are converting. The 

results is known as the conversion factor. For example, if you were 

converting 2.5 meter to feet, you would 

1 meter « 3^281 feet 
1 meter , 1 meter 

1 « 3.281 feet (conversion factor) 

1 meter 

The units on the left side of the equal sign (meter) cancel out, re- 
sulting in 1. If you were converting feet to meters, you would di- 
vide both sides of the equivalence statement by * 

4-8 343 



{inches) (4-^25^ 
FRAME 4-26 

Firsts let^B consider the problem of reducing 3 yards 2 feet 6 
inches to the smallest given unit or inches. First step is to mul- 
tiply the given number of the largest unit by the conversion factor 
that will reduce it to the next smaller given unit. In this problem, 
yards is the largest unit and feet is the next smaller unit. So, 3 
yards will reduce to ^feet. 



(4mi 1218vd 1ft) (4«36) 
FRAME 4-37 

If the simple unit is large, the measurement can be converted 

to a complex unit as follows: Convert yi yd to yd ft in. 

7ydf[lyd x M^l" 7yd ^ 1 f t « 7yd li ft «= 
[2 ydj 2 2 

7yd Ifttjift X 7yd Ift^^^ « 7yd 1ft 6in 

22I gallons is equivalent to g al qt pt. 
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(number; unit of measured (4-4) 
FRAME 4-5 

There are three fundamental units of measure; length, mass, and 
time . The unit of measure, length, describes the space occupied by 
an object. The unit of measure, mass, describes the quantity of mat- 
ter contained In a body. The unit of measure, time. Is based on the 
movements of the heavenly bodies. The distance between two points 
would be described by the unit of measure . 



(1 foot) (4-14 
FRAME 4-16 

The third step In converting a measurement from one unit to 

another Is to multiply the known measurement by the number developed 

In the second step and cancel the unwanted units. For example, to 

convert the 2.5 meters to feet 

2.5 meters x 3.281 feet » 

1 meter 



4-10 



M5 



f4«26^ 
FRAME 4-27 

The iDeasurement now looks like this: 9 feet 2 feet 6 Inches. 
The next step is add the product of the previous step to the given 
niqd>er of that next smaller unit. In this problem, the sum of this 
step Is , . 




SET 8. SOLUTION OF PROBLEMS WHERE MEASUREMENTS ARE USED 
(22gal 3qt Ipt) (4-37) 
FRAME 4-38 

As stated previously It Is better to reduce complex units to a 
simple unit before performing any arithmetic operation. Reduce 3 
feet 5 Inches and 1 foot 9 Inches to Inches. 
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gength) (4-5) 
FRAME 4-6 

The three fundamental units of measure are 

and 



(8.2025) (4-16) 
FRAME 4-17 

Let's try another problem. In 5000 cubic inches there are 
g allona . 



4-12 



(11 feet^ (4-27) 
FRAME 4-28 

The third step is to repeat the processes o£ the £lrst two steps 
until the given number o£ the smallest \inlt has been added • The 
final sum Is the desired result • Complete the problem o£ reducing 
3 yards 2 £eet 6 Inches to the smallest given unit. You now have 11 
feet 6 Inches • Now convert 11 feet to Inches and add the 6 Inches. 
You will then have the problem reduced to Inches. 



(3 feet 5 Inches « 41 Inches and 1 foot 9 Inches « 21 Inches) (4-38) 
FRAME 4-39 

When numbers with units are added or subtracted, the units must 
be the same before the operation is performed and the unit of the 
sum or difference will be the same. Find the sum of and the differ- 
ence between 3 feet 5 inches and 1 foot 9 inches in inches. 

a. Sum ^ 

b. Difference 
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SET 3. TWO MUOR MEASUREMENT SYSTEMS 
(lengthy mass, time) (4''6) 
FRAME 4*7 

Throughout history, countries have established their own distinct 
standards of measure. At the present time all the leading civilized 
countries except Russia^ United States^and British Eiiq;>ire use the 
same system of measure. The system in common use in the United 
States and the British Entire is called the English System , The 
system used elsewhere except Russia is the Metric Svstem > The most 
commonly used systems of measure are an d 



[5000 cu in X Isal — » 21.65gal (4-17) 

I 231 cu in J 

FRAME 4-18 

Let's try another problem. If the required equivalence state* 
ment is not in the table , you must use two or more of the equiva* 
lence statements. For example » in 3 square yards there are 

s quare inches. 



4-14 



149 



(138) (4-28^ 
FRAMB 4-29 

It is often desirable to reduce a neatureaent to the largest 
unit* To do tills, begin vith the next unit smaller Chan the desired 
unit, reduce this and all smaller units to the snsallest given unit 
by the steps already discussed. If the neasureoient were 3 yards 2 
feet 6 inches, the results of this first step would be • 



62 inchest, b. 20 inches) (4'-39) 
FRAME 4-40 

When numbers with units are multiplied, both the number and the 
units are multiplied • The product of 2 feet and 3 feet is 2 x 3 
(ft) (ft) or 6 sq ^t. The number 2 and 3 are multiplied together 
and the units feet and feet are multiplied together. What is the 
product of 3 feet 6 inches and 1 foot 9 inches in square inches? 




4-15 
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(English. Metric^ (4-7) 
FRAME 4-8 

The standard unit of length In the English system Is the yard, 
standard unit o£ mass (or weight) Is the pound , and standard unit o£ 
time Is the second. Panel 4*1 (p. 4*24) gives the equivalents o£ the 
other units In the English system to the standards and to each other. 
After studying the panel, determine that the equivalent of 1 square 
foot Is square Inches. 




sq yd 



ft ^ 144 sq In ^ 3888 sq In 



1 sq ft 




FRAME 4-19 



Now try this problem. How many millimeters (mm) are there in 



2.5 meters? 




4-16 



(2 feet 6 Inches « 30 Inches) (4>29) 
FRAME 4-30 

The next step is to use the results just obtained as a numerator 
and write a fraction whose denominator Is the number of the smallest 
given units contained In the largest desired unit. This fraction 
should be reduced to its lowest terms. In- the present problem, this 
fraction would be 



(42 inches x 21 Inches » 882 sq in) (4-40) 
FRAME 4-41 

When numbers with units are divided, both the number and the 
units are divided. If the units are the same for both measurements, 
then they cancel. For example. If 9 feet Is divided by 3 feet, the 
answer Is 3. The feet in the denominator divides into or cancels 
the feet in the numerator. What is the quotient of 3 feet 6 inches 
divided by 1 foot 9 inches? 



152 



(144) (4^8^ 
FRAME 4-9 

In the Metric system, the standard unit of length is the meter, 
standard unit of mass is the kilogram, and the standard unit of 
time, as in the English system,' is the second. Panel 4-2 (p. 4-26) 
gives the equivalents of the other units in the metric system to the 
standards and to each other. Study the panel carefully, and deter- 
mine that the equivalent of 1 meter Is decimeters. 



2.5m X X X 12EE = 2500ninl (4-19) 

_L m dm J 

FRAME 4-20 

You receive orders to repair a bridge that is at a distance of 
29.3 kilometers along a given roitte. Since you are not familiar 
with the route, you want to use the truck odometer to measure the 
distance in miles so that you will know when you are nearing the 
bridge. How manyt miles should you travel? 



4-18 
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raSin . i yd] (4-30) 
L36ln/yd 6 ^ J ^ ^ 

FRAME 4-31 

The final step Is to Add this fraction to the given number of 
the largest unit. The resulting mixed nunber is the desired result. 
This nixed number in the present problem would be . 



(42 Inches i 21 inches - 2) (4-41) 
FRAME 4-42 

What is the sum of 9m 3dm 7cm ajid Ss 2dm in cm? 



151 



4-19 




(10) (4>9) 
FRAME 4-10 

If the numbers in panel 4-1 (English System) are compared with 
the numbers in panel 4-2 (Metric System) » it will be noted the niim* 
bers in the metric system are much more uniform than those in the 
English system. The metric system is a decimal system, that is, the 
system is based on the number 10. All the numbers in panel 4-2 are 
multiples and are subdivisions of the ntmiber ' , 



29.3 kilometers x ><>^^^ mile ^ 21 miles (4-20) 
1 kilometer J ^ 

FRAME 4-21 

All measurements discussed thus far have had only one unit, but 

some measurements have two or more units. For example, you think of 

a car as traveling at so many miles per hour or of concrete weighing 

so many pounds per cubic feet. When more than one unit exist, you 

convert each of the units to the desired units by multiplying by the 

required conversion factors. 

Change 120^^ to pounds per cubic yard. 

cu ft 



1.55 



[3| yards] (4-31) 
FRAME 4-32 

A measurement can be reduced to an intermediate unit by £irst 
combining the units smaller than the desired intermediate unit with 
the intermediate tmit by the steps just described and then reducing 
the units larger than intermediate tmit by the steps previously de- 
scribed* Por example y reduce 3 yards 2 £eet 6 inches to feet, 
3yd 2ft 

3yd 2ft i ft 
2 

3yd 2i ft 
2 

3yd X 3f t/yd + 2i ft 

9ft + 2i f t » 

9m 3dm 7cm = 9m X x 12Sa + 3dm x i2SE + 7cm = 900cm +30cm + 
a dm gm 

7cm = 937an; and 3m x ^ x ^ + 2dm x iQSa = 300cm-20cm « 320cpi; 
e dm 

937cm -f 320cin - 1257cm] (4-42) 
FBAHE 4-43 

What is the product of SSft/sec times SOmln in miles? 
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(10) (4-10) 
FRAME 4-11 

Many of the words for the unit measure are long and it is com- 
mon to abbreviate them. The abbreviation for each unit of measure is 
given after each unit in panels 4-1 and 4-2 • You should become fi 
iar with these abbreviations. The abbreviation for square foot is 
and for gram is > 



Turn back to the bottom of page 4-2. 

[120 X ^7 cu ft « 3240 -jyL- 1 (4-21) 
I cu f t 1 cu yd cu yd J 

FRnME 4-22 

Let's try another problem involving two or more tsnits. A rate 
of travel at 7.5 kilometers per minute (km/min) is how many meters 
per second? 



Turn back to the top of page 4-3, 



4-22 
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FRAME 4-33 

Let* 8 try another problem of reducing a measurement with complex 
units to a simple unit, A trip required 2 hours 45 minutes 15 sec* 
onds. What is the time of the trip in seconds? 



Turn back to the bottom of page 4-3 • 



50min » 50min x 60sec - 3000sec ; 88ft x 3000sec - 2fr';000ft; 
L min sec 

264000ft X 1 mi - 50mil (4-43) 
S280ft J 

FSAME 4^ 

You have completed the programmed text on meastirements • Turn 
to the SELF*TEST and answer the questions • After checking the solu** 
tiotip review any of the material that gave you trouble* 



58 
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PANEL 4-1 
ENGLISH SYSTEM OF MEASURE 



Measures of length ; 

12 inches (in) 

3 feet (ft) 

yards (yu) 
320 rods 
5280 feet (ft) 
1760 yards (yd) 

8 furlongs 
1.15 miles 

Measure of area : 

144 square inches (sq in or in*) 

9 square feet (sq ft or ft ) 
30% square yards (sq yd or yd ) 
160 square rods (sq rd or rd^) 
640 acres (ac) 

Measure of volume ; 

1728 cubic itiches (cu in or in^) 
27 cubic feet (cu ft or ft®^ 
128 cubic feet (cu ft or ft ) 

Liquid Measures : 

2 pints (pt) 

4 quarts (qt) 
31% gallons (gal) 

231 cubic inches (cu in or in^) 

Dry Measure : 

2 pints (pt) 
8 qtiarts (qt) 
4 pecks (pk) 



foot (ft) 

yard (yd) 
rod (rd) 

mile (mi) 

mile (mi) 

mile (mi) 

mile (mi) 



nautical mile (naut mi) 



= 1 



2 

square foot (sq ft or ft^) 
square yard (sq yd or y^ ) 
^ square rod (sq rd or rd ) 
1 acre (A) 

1 square mile (sq mi or mi ) 



1 cubic foot (cu ft or ft^) 
1. cubic yard (cu yd or yd ) 
1 cord (cd) 



1 quart (qt) 
1 gallon (gal) 
1 barrel (bbl) 
1 gallon (gal) 



1 quart (qt) 
1 peck (pk) 
1 bushel (bu) 



2150.42 cubic inches (cu in or in )- 1 bushel (bu) 

It should be noted that dry and liquid measures are different. 
For Instance^ 4 quarts in liquid measure contain 231 cu in, while 
in dry measure they contain 268.8 cu in nearly. 



^nits expressed in this form are discussed in Lesson 7. 
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Measures of weight : 



7000 grains (gr) . l pound (lb) 

"~16 ounces (oz) > 1 pound (lb) 

100 pounds (lb) > 1 hundred weight (cwt) 

2000 pounds (lb) -1 ton (T) 

2240 pounds (lb) . 1 long ton 

Measure of timet 

60 seconds (sec) . i minute (mln) 

60 minutes (mln) . 1 hour (hr) 

24 hours (hr) . i day 

365 days . i coamon year (yr) 

366 days - 1 ie«p year. 



16^ 
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PANEL 4-2 



METRIC SYSTEM OF MEASURE 



Measures of length : 



10 millimeters 


(mm) 




1 


centimeter (cm) 


.01 


meter (m) 


10 centimeters 


(cm) 




1 


decimeter (dm) 


.1 


meter 


10 decimeters 


(dm) 


as 


1 


meter (m) 


1.0 


meter 


10 meters (m) 






1 


dekameter (Dm) 


10 


meters 


10 dekameters 


(Dm) 




1 


hectometer (Hm) 


100 


meters 


10 hectometers 


(Hm) 




1 


kilometer (Km) 


1000 


meters 


10 kilometers 


(Km) 




1 


nt/riameter (Mm) 


10000 


meters 



Measures of surface; 

100 square millimeters (sq mm or mm*)* « 1 squ|re centimeter (sq cm 

or cm ) 

100 square centimeters (sq cm or cm*) « 1 square decimeter (sq dm 

or dm*) g 

100 square decimeters (sq dm or dm ) « 1 square meter (sq m or m ) 

« 1 centare (ca) 

100 square meters (sq m or m*) « 1 square dekameter (sq Dm 

or Dm ) « 1 are (a) 

100 square dekameters (sq Dm or Dm^) » 1 square hectometer (sq Hm 

or Hm ) « i hectare (Ha) 

100 square hectometers (sq Hm or Hm^) » 1 square kilometer (sq Km 

or Rn ) 

Measi;i:e of volimie; 

1000 cubic millimeters ^cu mm or mm^) = 1 cubic centimeter (cu cm 

or cm ) or (cc) 

lOOC cubic centimeters 1 cubic decimeter (cu dm or 

dm^) = 1 liter (1) ^ 

1000 cubic decimeters = 1 cubic meter (cu m or m )« 

1 kiloliter (Kl) 



Measure of capacity : 



10 milliliters (ml) 

10 centiliters 

10 deciliters 

10 liters 

10 dekaliters 

10 hectoliters 



1 centiliter (cl) 

1 deciliter (dl) 

1 liter (1) = 1 cu dm 

1 dekaliter (Dl) 

1 hectoliter (HI) 

1 kiloliter (Kl) « 1 cu m 



*Units expressed in this form are discussed in Lesson ?• 
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PANEL 4-3 
EilGLISH AND METRIC EQUIVALENTS 



Unit 


Equivalent 


1 acre 


AO^l hel :are 


1 bushel 


35.24 1 


1 cm 


•3937 In 


1 cu cm 


•0610 cu In 


1 cu ft 


•0283 cu m 


1 cu In 


16 •387 cu cm 


1 cu m 


1^308 cu yd 


1 cu m 


35^31 cu ft 


1 cu yd 


•7645 cu m 


1 foot 


30^48 cm 


1 gallon 


^•785 1 


1 grain av 


•0648 g 


1 gram 


15^43 gr av 


1 hektsre 


2^471 A 


1 Inch 


2^54 cm 


1 kilogram 


2^205 lb 


1 kilometer 


•6215 mile 


1 liter 


•9081 dry qt 


1 liter 


1^057 Uq qt 


1 meter 


3^281 feet 


1 mile 


1^6093 Km 



Unit 


Equivalent 


1 mm 


•03937 In 


1 av OS 


28^35 g 


1 Troy oz 


31^10 g 


1 peck 


8^809 1 


1 llq pt 


•4732 1 


1 pound 


•4536 Kg 


1 dry qt 


1^101 1 


1 llq qt 


•9464 1 


1 sq cm 


•1550 sq In 


1 sq ft 


•0929 sq m 


1 sq In 


6«.452 sq cm 


1 sq ml 


259 hektares 


1 sq m 


1^196 sq yd 


1 sq m 


10^76 sq ft 


1 sq yd 


25^293 sq m 


1 sq yd 


•8361 sq m 


1 ton 


•9072 met ton 


1 loug ton 


1^017 met ton 


1 met ton 


1^102 tons 


1 met ton 


•9842 long ton 


1 yard 


•9144 meter 



.163 
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PANEL 4-3 
EilGLISH AND METRIC EQUIVALENTS 



Unit 


Equivalent 


1 acre 


AO^l hel :are 


1 bushel 


35.24 1 


1 cm 


•3937 In 


1 cu cm 


•0610 cu In 


1 cu ft 


•0283 cu m 


1 cu In 


16 •387 cu cm 


1 cu m 


1^308 cu yd 


1 cu m 


35^31 cu ft 


1 cu yd 


•7645 cu m 


1 foot 


30^48 cm 


1 gallon 


^•785 1 


1 grain av 


•0648 g 


1 gram 


15^43 gr av 


1 hektsre 


2^471 A 


1 Inch 


2^54 cm 


1 kilogram 


2^205 lb 


1 kilometer 


•6215 mile 


1 liter 


•9081 dry qt 


1 liter 


1^057 Uq qt 


1 meter 


3^281 feet 


1 mile 


1^6093 Km 



Unit 


Equivalent 


1 mm 


•03937 In 


1 av OS 


28^35 g 


1 Troy oz 


31^10 g 


1 peck 


8^809 1 


1 llq pt 


•4732 1 


1 pound 


•4536 Kg 


1 dry qt 


1^101 1 


1 llq qt 


•9464 1 


1 sq cm 


•1550 sq In 


1 sq ft 


•0929 sq m 


1 sq In 


6«.452 sq cm 


1 sq ml 


259 hektares 


1 sq m 


1^196 sq yd 


1 sq m 


10^76 sq ft 


1 sq yd 


25^293 sq m 


1 sq yd 


•8361 sq m 


1 ton 


•9072 met ton 


1 loug ton 


1^017 met ton 


1 met ton 


1^102 tons 


1 met ton 


•9842 long ton 


1 yard 


•9144 meter 



.163 
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SELF-TEST ON MEASUREMENTS 
Write the definition for measure. 



2. Write the definition for unit of ineasure. 



3. List the three fundamental units of measure. 

a. b. c. 

4. List the two major measurement systems in use today. 

a. b. 

5. Change 5040 sq in to sq ft. 

6. Change 2.35 Km to meters. 

7. After each of the measurements in the following list, place a S 
if the units are simple and a C if the units are complex. 

a. 88ft /sec d. SOOmin 

b. Igal 3qt e. 2Km 500m 

c. 5ft-lb/sq sec f . 3pg 3g 

8. How many yards is 5yd ^ 1ft ^ lOin? 

9. Convert 500 inches to yd ft in. 

10 • What is the product of 9 feet 3 inches times 2 feet 9 inches in 
square feet? 
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ANSWERS TO SELF-TEST LESSON 4 

1. Veasute is the determination of the extent , dimension, capacity 
or amount of a quantity. 

2. Unit of measure is a known and accepted standard that has been 
defined by custom or law that is tised to describe a quantity's 
extent, dimension, capacity or amount* 

3. a. length b. mass or weight c* time 

4. a. English b. Metric 

5. 1 sq f t » 144 sq in 

1 m 1 sq ft 
144 sq in 

5040 sq in x ^.f^ - 35 sq ft 

144 sq In 

6. Ifin - lOHm 1 « 

Km 

iHm lODm 1 « lOftn 

Hn 

iDm - lOm 1 « IQm 

Dm 

2.35Km X ISSa x x ISS « 2350m 

Km Hn Dm 

7. a, S, d. S 

b. C e. C 

c. S f. C 

8. 5yd 1ft lOin - 5yd + 1ft x 12^ lOin 



5yd 12ln lOln » 5yd*221n 

Zln 
Sin 
yd 
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9. SOOln 41ft SOOln - 41ft 81n 

121a 12 in /500in 

ft /48 



ft 



20 
12 
Sin 

41ft 13vd 500in « 13yd 2ft Sin 

3ft 3ft / 41ft 

yd yd / 3_ 

11 

9 

2ft 

10. 9 feet 3 inches « 9ft ||S_ « ^ift or 9.25ft 

12in 4 

ft 

« 

2 feet 9 inches « ^^t -2ia » 22ft or 2.75ft 

12in 4 

ft 

9.25ft X 2.75ft « 25.4375 sq ft 
Alternate solution; 

9 feet 3 inches « 9ft x ♦3in « 10Sin + 3in « lUin 

2 feet 9 inches « 2ft x 12^ ♦gin » 24in *9in - 331n 

lllin X 33in « 3663 sq in 

3663 sq in X » 25.4375 sq ft 

144 sq in 
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LESSON 5 
RATIOS AND PROPORTIONS 



CREDIT HOURS 2 

TEJtT ASSIGNMENT Programmed Text 

MATERIALS REQUIRED Pencil 

LESSON OBJECTIVES 

Begin at FRAME 

The student will: 

!• Define a ratio. 5-1 (p. 5-2) 

2« Write the ratio expression in both written 5-4 (p#5-8) 
and verbal forms • 

3. Identify the two parts of a ratio. 5-8 (p.5-16) 

4. Appl • the rules of ratios. 5-11 (p.5-22) 

5* Set up and solve problems involving 5-15 (p. 5-30) 
ratios • 

6* Define a proportion. 5-41 (p.5-11) 

?• Write the proportion expression in both 5-44 (p*5-17) 
written and verbal forms* 

8. Hentify the four parts of a proportion* 5-48 (p. 5-25) 

9* Apply the rules of proportions. 5-53 (p.5-35) 

10. Set up and solve problems involving 5-59 (p. 5-13) 
proportions. 



5-1 
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SET !• DEFINITION OF A RATIO 

Frames 5-1 through 5-18 are at the top of even numbered pages > 
FRAME 5-1 

A RATIO is a RELATION or COMPARISON o£ one quantity to another 
quantity o£ the same kind. In mathematics the relation or a compar- 
ison of two similar ^^antities is called a • 



Frames 5'' 19 through 5-36 are at the bottom of even numbered pages ♦ 
FRAME 5-19 

Wrong! You failed to convert yards to inches before solving the 
unknown. Return to page 5**31» frame 5-68 and correct your solution 
and select another answer. 



5-2 
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Frames 5-37 through 5-53 are at the top of odd numbered pages . 
(a. $18.00; b. $27.00) (5-33) 
FRAME 5-37 

Very good! Let's check our tmderstanding with another problem. 
Two fishermen agreed to divide a fish 3 feet 9 Inches long In the 
ratio 4 to 5. How long Is each section In Inches? 

a. Shorter b. Longer 

If your answer Is; Go to Frame; 

a. i feet i Inches b. 1 feet i Inches 5-18 (p. 5-36) 

5 5 4 4 

a. 2.08 feet b. 1.67 feet 5-27 (p. 5-18) 

a. 20 inches b. 25 inches 5-39 (p. 5-7) 



Frames 5-54 through 5-70 are at the bottom of odd nmnbered pages. 
(2;5 » 4t8) (5-53) 
FRAME 5-54 

The rule of proportions that is used to solve for an unknown 
term in a proportion is ^ , 
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5-3 



(ratio) 
FBAMB 5-2 

A knowledge of how 'Wny" of a certain group may have little 
meaning In a discussion unless that quantity Is related or compared 
with like or similar quantity by a ratio. Ratios are used to 

o r t wo similar quantities « 



FRAIC 5-20 

No« You have determined the ratio of the mathematics student to 
the other students in the school not taking mathematics. You obtain- 
ed this answer by subtracting 96 (mathematics students) from (576) 
total number of students in the school and obtain a difference of 
480 (other students). Your ratio was then 96:480 which reduces to 
1:5. Return to page 5-30, frame 5-15, work the problem again, and 
select the correct answer. 



FRAME 5-38 

Wrong! You assumed that this was a direct proportion. Return 
to page 5-8, frame 5-22 and select another answer. 



(the product of the extremes equals to the product of the means) 

(5,-511 

FRAME 5-55 

Tliere are two types of proportion, direct and Inverse . Direct 
proportion Is when an Increase In one quantity causes a proportional 
Increase in another quantity, or when a decrease In one quantity 
causes a proportional ^In another quantity. 




5-5 
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(relate; compare) (5*2) 
FRAME 5-3 ' 

Write In your own words the definition of a ratio. 



FRAME 5-21 

^ (7:8) is thf. correct answer. Let's try and solve more dlffl- 
cult problems. Supposing that the sum of two numbers having a ratio 
of 1 to 3 is 32 . What are the numbers? If you let X represent the 
smaller number and 3X the larger number, then X + 3X « 32 . Solving 
for X, 4X = 32; X « 8. When X « 8, 3X » (3) (8) = 24. Checking, 
a + 24 » 32. 



Go to page 5-28, frame 5-32. 



(a. 20 Inchest b. 25 inches) (5-37^ 
FRAME 5-39 

Very good! Sometimes, more than two terms are used in ratio. 
The following problem contains three terms but it can be solved using 
the principles you already know. Mr. Smith left directions to divide 
his estate among three children in the ratios 2:3:4. If the estate 
amounted to $54,000, how much should each part be? 

a- . b. c. 



(decrease) (5^55) 
FRAME 5*56 

Inverse proportion : When an increase in one quantity causes a 
proportional decrease in another quantity, or a decrease in one 

quantity causes a proportional ^In another 

quantity. 



ERLC 



173 



5-7 



SET 2. RATIO EXPRESSIONS 

(A ratio Is a relation or comparison of one quantity to another like 
or similar quantity) (5-3) 
FRAME 5-4 

A ratio Is written In two different forms. One Is In the form 
of a fraction with the two figures placed vertically and separated 
by a horizontal line across the middle. Example: A ratio of 2 to 3 
Is written i- ; hence, a ratio of 3 to 2 Is written . 



($162) (5-65) 
FRAME 5-22 

Right I Let's try another problem. If 15 carpenters can con- 
struct a building In 28 days, In how many days can 21 carpenters do 
the sane job? 

If your answer Is: Go to Frame: 

12.5 5-30 (p. 5-24) 

20.Cf 5-17 (p. 5-34) 

39.2 5-38 (p. 5-5) 



(a. 12.000 : b. 18.000: c. 24.000 Solution In Frame below) (5-3^) 
FRAME 5-40 

2x + 3x + 4x » $54,000 

9x - $54,000 
X - G,000 

2x - 12,000 3x - 18,000 4x « 24,000 

This completes the frames on ratios. Now, proceed to frame 5-41 
and the discussion of proportion. 



(Increase) (5-56) 
FRAME 5-57 

Six workmen make 1800 articles In one day. How many workmen 
would be needed to make 2700 such articles at the same rate? This 
problem Is an exanple of a direct proportion because an Increase In 
articles will require (a, an) in workmen. 
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5-9 



FRAME 5-5 

A ratio may be written also with two figures placed horizontally 
and separated by a colon. Example: A ratio of 2 to 3 may be written 
2:3; hence, a ratio of 3 to 2 is written_ ' 



FRAME 5-23 

You're guessing or there is an error in your arithmetic. Go 
back to page 5-30, frame 5-33 and check your arithmetic and then se- 
lect another answer. 



5-10 



SET 6« DEFINITION OF A PROPORTION 
FttAME 5-41 

Closely allied with the study of ratio is the subject of propor- 
tion* A proportion is nothing more than an equation in which the 
metnbera are ratios . An equation in which the members are ratios is 
called . 



(increase) (5--57) 
FRAME 5-58 

Six workmen completed a job in ten days* How many days will it 
take fifteen workmen to do the same job? This problem is an example 
of an inverse proportion because an increase in workmen will 



the number of days* 




5-11 



^3:2^ (5-5) 
FRAME 5-6 

A ratio of i (1:4) la verbally expressed as the ratio of one to 
4 

four. Then a ratio of ^ (4:1) is verbally expressed as 



FRAME 5-24 

You're giiessingi The numbers given in the problem could not 

give this answer. Return to page 5-31, frame 5-68 and work the pro- 
blem and select anct'^er answer. 
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{proportion) (5'Ul\ 
FRAME 5-42 . 

A proportion Is an I n which the members are 



SET 10. SOLVING PROPORTION PROBLEMS 
(decrease) (5-58) 
FRAME 5-59 

There are certain steps In setting up and solving problems Invol- 
[ vlng dlre^ lH^poi^tlons that simpllfy^the procedure* The first step 
Is to comp^ef like things to like things In each of the ratio* In 
the problem! "Six workmen make 1800 articles In one day* How many 
workmen would be needed to make 2700 such articles at the same rate?" 
To compare like things to like things ^ you would compare workmen are 

• I < 

to a s articles ;j|re tof { ' ■ . 



n 



5-13 



(the ratio of four to on'g.> (S'^S) 
FRAME 5-7 

Write each of the following verbally expressed ratios as frac- 
tions and with colons. 



(1:6) (5-15) 
FRAME 5-25 

^•^ (t*) Is the correct answer. Let's try another problem. In 
6 

a class cf 24 students^ 3 students failed to pass tb<> course « What 
Is the ratio of students who passed the course to the whole class? 



The ratio of 5 lb to 15 .lb Is 



and 



b. The ratio of $16 to $12 Is 



and 



If your answer Is: 



Go to Frame: 




5-21 (p. 5-6) 



5-35 (p. 5-34) 



5-31 (p. 5-26) 
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(fequatioo: ratios) (5^2) 
FRAME 5-43 

Write the defini2:ion of a proportion. 



(vorkmen; articles) f5-*59) 
FRAME 5-60 

The second step is to place one set of related items as ttie ante 
cedents of the two ratios and the other set as the conse(}uent of the 
two ratios • Considering the problem mentioned in frame 5-59, the 
six workmen and 1800 articles would be the antecedents of the two 
\ ratios • The unknown number of workmen and the articles 



(nuinber) 



' would be the consequents of the two ratios. 




5-15 
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SET 3. PARTS OF A RATIO 

(5-7) 



. ^ or 5:15; b. |^ or $16:$12 



F8AHE 5-8 

The two parts of a ratio are called the terms of a ratio ^ such 

as "first iierm" and "second term". In a ratio of ^ or 3:4, the first 

4 

term is 3, and 4 is the second term . In the ratio of ^ or 4:3, 4 is 
the and 3 is the • 



FRAME 5-26 

You haven't performed the arithmetic correctly. Return to page 
5*34, frame 5-17 and check your work. 
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SET 1. FROPORIION EXPRESSIONS 

(A proportion Is an equation In which the mqnbers are r&tlos) (5-43) 
FRAME 5-44 

Proportions 9 like ratios , nay be written in different forms. One 

is with the ratios terms in the form of fraction and with the ratios 

separated by an equal sign. Exaiiq>le: A proportion of 2 is to 4 as 

2 4 

4 is to 8 can be written 4^3! hence, a proportion of 4 is to 2 as 
8 is to 4 can be written . 



(2700) (5-60) 
FRAME 5-61 

The tiiird step is to solve for the unknown quantity in the direct 
proportion. The problem given on page 5-12, frame 5-59 would be set 
up and^lved as follows: 



Multiply both sides by ^ ^ 

1 



Multiply botK sides by 2700 
Divide both slMts by 1800 



6 tSOOX 
2700 

(6) (2700) = 1800X 

(6)(27l01 ^ X \ 
1800 




Reduce 



X = 
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5-17 



(First term: second term) (5-8) 
FKAME 5-9 

In a ratio, the first term is called the antecedent and the sec- 
ond term is called the consequent. Hence, when referring to a ratio 
of ^ (4:5), 4 is the and 5 is the . 



FRAME 5-27 

Wrong! You have reduced diim^nsions of the fish to a single unit 
which is good, but you have not road the problem carefully enough to 
know how to express the answer correctly. Return to page 5-3, frame 
5-37 and reread the problem and select another ^aswer. 



5-18 
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FRAME 5-45 

A proportion laay also be written with the tenns of each ratio 
written horizontally, separated a colon, and with an equal sign 
separating the ratios. Exanqple: A proportion of 2 is to U as U is to 
8 can be written 2:U Us8; hence, a proportion of U is to 2 as 8 is to 
U can be written • 



(X = 9) (5-61) 
FRAME 3-62 

The first step in setting up an inverse proportion is the same 
as for a direct proportion. The first step is then to compare 
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(antecedent t consequent) (5"9) 
FRAME 5-10 

The consequent of a ratio is the term and the 

antecedent of a ratio is the term. 



FRAME 5-28 

Wrong! You solved this proportion as if it were an inverse pro- 
portion. Go back to page 5-25, frame 5-65 and solve the proportion 
as a direct proportion. 



5-20 18b 
♦ 



f4!2 « 8:4) (5-45) 
FEAME 5-46 

2 4 

A proportion ^« g- or2:4=4:8is verbally expressed 2 is to 

3 6 

4 as 4 is to 8, Then, a proportion ^ is verbally expressed: 



(like things to like things in each ratio) (5-62) 

FRAME 5-63 ^ 

The second step in setting up inverse proportion, is to place 
one set o£ related items as the antecedents o£ the two ratios and 
the other set as the consequent of the two ratios and then to invert 
one^ot the ratios '^o£ the eq|iation« It is^ important to recognize an 
inversk proportion. In tbi^ second stc^ o£ the solution, it is nec* 

\ If;* 

essa^pyito ' one of the^rattios. 



^87 

< 5-21 
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SET 4. APPLYING TlIE RULES OF RATIOS 
(second; first) (5-10) 
FRAME 5-11 

Since ratio is similar to a fraction, all the rules that govern 

fractions may be used in working with ratios. Both terms of a ratio 

may be multiplied or divided by the same nimiber without changing the 

value of the ratio. Examples: 

2 - 2 , U 2.2=1 2=4=1 

4 2 8 4*2 2 4 8 2 

Complete the following: 



FRAME 5-29 

Incorrect! You set up the ratio correctly but you failed to re- 
duce it to its lowest terms. Return to page 5-30^ frame 5-15, work 
the problem again, and select the correct answer. 



^x 2. = 
6 2 



4 . 2 
6 ' 2 




5-22 



(three is to' four as six is to eight) (5^6^^ 
FRAME 5-47 

Write each of the following verbally expressed proportions in the 
fractional and horizontal form. 

a. 15 is to 20 as 3 is to 4 is and 

b. 3 is to 8 as 9 is to 24 is and 



(invert) (5-63) 
FRAME 5-64 

The third step is to solve for the unknown quantity in the in- 
verse proportion. Solve the following problem: Six workmen com- 
pleted a job in ten days. How many days will it take fifteen work- 
men to do the same job? 

6 workmen is to 15 workmen as 10 days is to X days 

t 6 10 . 

workmen ^5 ^ x~ — ^^y^ 

Inverse proportion: invert one ratio and solve for unknown 

1. 6_^X- 3. y - (6)ao> 

15 10 15 

2. 13X = (6)(10) 4. X = . 
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[a. f^; b. |] (5>11) 
FRAME 5-12 

Like fractions, ratios should always be reduced to their lowest 
terms. A ratio Is reduced to Its lowest terms by dividing both terms 
by the sane number xmtll there Is no whole number, other than one, 
that can be divided evenly Into both. Example; ~ may be reduced to 
|- by dividing both terms by 3. Write the following ratios In frac- 
tional form In their lowest term: 

a. 4:16 b. rj c. 9:24 



FRAME 5-30 

Your guessing! The nunibers given In this problem aren't related 
to this answer. Go back to page 5-8, frame 5-22 and solve the prob- 
lem. 
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SET 8. PARTS OF A PROPORTION 

[20" I ■ 3;4; |- |-. or 3.8 - 9;24 ] (5<^7) 

FRAME 5-48 

In « proportion I ■ |- or 2:3 - 4:6, 2 is called the first term 

J 0 

of this proportion, 3 the siecond term, 4 the third term, and 6 the 

fourth term. Then, in a proportion - * ^ or 2:7 * 4:14, the second 

7. 14 

and third terms are and the first 

and fourth terms are and . 



(4) (5-64> 



FRAME 5-65 



Set up and solve the following problem. 
If 12 pieces of furniture cost $72i\ii^e w! 




cost at 



the same rate? 



If your answer is: 



Go to Frame: 



$32 



5-28 (p. 5-20) 



$162 



5-22 (p. 5-8) 



$200 



5-34 (p. 5-32) 
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5-25 



\ 

i, 

\ 



1 , b. 1 ; c. |] (5-12) 
FRAME 5-13 

In finding the ratio of two numbers, both numbers must be first 

expressed in the same uni t of measure. For instance, there can be no 

single ratio between 12 bolts and five men. A ratio should be yards 

to yards, quarts to quarts, and so on. Example: To find the ratio 

of 3 feet to 5 inches, the feet should first be converted to inches. 

7i 

3ft X 12 in/ft „ 36ilL « _L_ or 2A or 7i:l or (7.2:1) 
Sin Sin 1 15 

Find the ratio of the following, converting where necessary to the 
smaller unit of measure. 

a. 2ft to 2yd 2ivi to 3yd c. Smi to 3ft 



FRAME S-31 

WrongI You have set up the ratio of the students who failed the 
course to the whole class. Take a little more time reading the prob- 
lem. Go back to p|ige 5-14, frame 5-25 add find ^he correct aifewer. 



* 



-192 



{second » 7; third = 4; first - 2; fourth « 14) (5-48) 
FRAME 5-49 

In a proportion l = |. or 2:3 = 4:6, the first and fourth terms 
(2 and 6) are called the extremes and the second and third terms 
(3 and 4) are called the means of this proportion. Then, In a pro- 
portion I • ^^'^ 5:6 = 10:12, 6 and 10 are the ; 

5 and 12 are the . 



(same) (5-16) 
FRAME '5-66 

In phrasing the verbal expression of a proportion for a map 
problem, you say: 1 Is to 25,000 (for example, depends on map scale) 
as map distance Is to ground distance. When setting a proportion 
for a map problem, the first term is always 



5-27 



(a. 1:3: b> 1;54: c> 8800;!) (5-13) 
FRAME 5*14 

The value of a ratio is equal to the first tem (antecedent) di- 
vided by the second term (consequent). The value of a ratio can be 
thought of as weaning how much larger or smi^ller one term is than 
another term with which it is being cooqpared* Ezanqple: In a ratio 
1^ or 5:8^ 5 is divided by 8^ to obtain the decimal value of •625. 

o 

Detendne the value of the following ratios: 



(You came from frame 5'>21) 
FRAME 5*32 

Solve this problem: Sum of two numbers having a ratio of 4 to 7 
is 99* What are the nunibers? 



1 
4 




c. 4:7 



Smaller no* 



b* Larger no* 



5-28 
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(qgans; extremes) (S'^S) 
FRAME 5-50 

/ 

In. a proportion^ using the names for the terms of a ratio, the 

first ratio's and second ratio's 

are the extremes of the proportion. The first ratio's ^ ^ 

and the second ratio's jare the means of the propor- 

tion« 



(one or n (5-66) 
FRAME 5-67 

Let's try a problem. The scale of a map is 1:35,000« What is 

the ground distance if the distance on the map is 1«8 inches? 

1 is to 35,000 as 1.8 inches (map distance) is to ground dis- 

tance» 1 » 1.8 inches 

35,000 X 

j{ « 1>8 X 35^000 inches 

Ground distances are normally expressed in feet, yards, meters, or 

miles. ^ ^ 

3j „ 1>8 X 35>000 inches 

12 inches 

foot 

X « feet 



FRIG 
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SET 5. SOLVING RATIO PROBLEMS 

.250; b. 2.667; c. .571) (5-14) 

FRAME 5-15 

Let*s put our knowledge o£ ratio to work In solving a practical 
problem. In a school last year, there were 576 students. 96 were 
in the mathematics course. What is the ratio of mathematics students 
to the whole school? 

I£ your answer is: Go to Frame: 

1 5-20 (p. 5-4) 

1:6 5-25 (p. 5-14) 

-96 5.29 (p. 5-22) 



(Ux + 7x « 99; llx ° 99; x « 9 therefore a. 4x « 36; b. 7x ° 63) 

(5-32) 

FRAME 5-33 

Let*s try another problem. Bob and Dick agreed to divide profits 
of $45.00 in the ratio of 2 to 3, with Dick securing the larger 
share. How much should each receive? 

a. Bob b. Dick 

If your answer is: Go to Frame: 

a. $27.00 b. $18.00 5-36 (p. 5-36) 

a. $18.00 b. $27.00 5-37 (p. 5-3) 

a. $20.00 b. $25.00 5-23 (p. 5-10) 



5-30 
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(antecedent; consequent; consequent; antecedent) (S'^SO) 
FRAME 5-51 

The first and fourth terms of a proportion are called the 

' and the second and third terns of a proportion 

arc called the ■ 



(5.250 feet) (5-67) 
FRAME 5-68 

Let*s try another problem. If the distance between two points 
on a map is 3.6 inches and the distance between the same two points 
on the ground is 3,520 yards, what is the scale of the map? Remem- 
ber, the scale of the map is the first ratio of the proportion. 



If your answer is: 



Go to Frame: 



1:9,800 



5-19 (p. 5-2) 



1:20,000 



5-24 (p. 5-12) 



1:35,200 



5-69 (p. 5-33) 



5-31 
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(4) (5-17^ 
FRAME 5*16 

Right! Another type of problem where proportions are useful is 
in the conversion of map distance to ground distance. Each map has 
a scale» for example 1:25 ^OOO. This Is the first ratio In the pro- 
portion. The second Is the ratio of map distance to ground distance. 
The map distance and ground distance must be expressed In the 
' units . 



Answer is above frame 5-66 (p. 5-27) 



FRAME 5-34 

Your guessing! The numbers given In this problem aren't related 
to this answer. Go back to page 5^25, frame 5-65 and solve the prob- 
lem. 

'9 ' 



5-32 
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{extremes; means'^ (5-41) 
FRAME 5-52 

If the means of a proportion are the same term, this term is 
called the mean proportional between the other two terms. In the 
proportion 2:8 = 8:32, 8 is the mean proportional between 2 and 32. 
In the proportion 1:7 = 7:49, 7 is the . 



FRAME 5-69 
Very good! 

1 = 3.6 
X 3520 X 36 

3.6X = 126720 

X » 35,200 

Map scale 1:35,200 
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(20.0) (5-22) 
FRAME 5-17 

Very good I One type of problem where proportions are useful is 
in the solution of similar geometric figures.. For example, the sides 
of similar triangles are in proportion. Given that A and B are simi- 
lar triangles, what is the value of X? The proportion is stated 6 
is to 8 as 3 is to' X. 



r 

X 

L 




If your answer is: 
5 
4 



Go to Frame: 
5-26 (p. 5-16) 
5.-16 (p. 5-32) 



FRAME 5-35 

The only way possible tff get this answer you have is to set up- 
the ratio of students in the class to the students that passed. 
Read the problem carefully. Return to page 5-14, frame 5-25 and work 
the problem correctly. Then select the correct anfswer and go to the 
indicated frame. 
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SET 9. RULES OF PROPORTIONS 
(mean proportlonaJJ (5^52) 
FRAME 5-53 

In a proportion the product of the extremes is equal to the pro* " 
duct of the means . Example: In proportion 3. « ^ or 3:5 » 6:10, 
product of extremes (3 and 10) equals 30 and product of xaeans (5 and 
6) equals 30. Which one(s) of the following is(are) not a propor- 
tion? 



a. 2:5 » 4:8 




Turn back to the bottom of p.^bc 5 -3, 



FRAME 5-70 

You have completed the programmed lesson on ratio and proportion. 
They are a very useful mathematical tool for comparing similar quanti- 
ties. Turn to the SELF-TEST on page 5-37 and check your understand- 
ing of ratios and proportions. 
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FRAME 5-18 

You have made two errors in your solution. It is better to ex- 
press the terms of the ratio in a single unit (either feet or inches 
in the problem). Secondly, you have not performed the operation with 
the ratio correctly. Review page 5-6, frame 5-21 and then return to 
page 5-3 frame 5-37 and select another answer. 



FRAME 5-36 

You didn't read the problem carefully. You inverted the ratio. 
Return to page. 5-30, frame 5-33 and determine which boy was to re- 
ceive the larger share » then select another answer. 




1. 



SELF-TEST ON SATIOS AND PROPORTIONS 
Write the definition of a ratio. 



2. Write each of the following verbally expressed ratios In both 
standard written forms. 

a. the ratio of 2 to 14 or 

b. th^ ratio of i to 1 . or 

2 3 ~— 

3. The first terra of a ratio Is calle^i the 

4. The ratio of 8oz to 21b Is . 

5. The value of the ratio |- or 2:5 Is . 

6. Divide 80 trucks between two sergeants In the ratio of 5:3. 
First sergeant and second sergeant^ 

7. Write the definition of a proportion. 



8. Write each of the following verbally expressed proportions in 
both of the standard written forras. 
a. 3 is to 5 as 9 is to 15 . and 
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b* is to 1 as 1 is to 2 and 

4 2 

9. In the proportion | « , 2 and 20 ar« the and 

5 20 " 

5 and 8 are the 



5-37 



10. 



Write the rule of proportions th«t is used to solve for an un< 
known tern in « proportion. 



11. The two types of proportions «re «nd 



12. A BMUi 6 feet tall casts a shadow 8 feet long. If he is stand- 
ing by a flag pole, and its shadow is 100 feet, how tall is the 
pole? 

13. Your nap has a scale of 1:50,000. What is the distance on the 
■ap in inches if the distance on the ground is 3750 fe«t? 
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AHSHERS TO SELF-TEST I£SSON 5 



1. Ratio l8 a reUtion or comparison of one quantity to another 
quantity of the sane kind. 

2. a. 1 or 1:7 b. i or 3:2 

I 2 

3. antecedent 

4. 8o» - 8o» . 8og . 1 
21b 21b X 16oa 32^ 4 

lb 

3. I-.* 

6. 5X + 3X - 80 

8X - 80 
X - 10 

First sergeant 5X « 5(10) « 50 
Second sergeant 3X - 3(10) » 30 

7. A proportion is an equation In which the members are ratios. 
*• 5 ■ fj or 3:5 - 9:15 

b. 1 

-I- - 1 or 1 . i - 1-2 

1 2 4 2 ^'^ 
2 

9. extremes; means 

10. In a proportion the product of the extremes "is equal to the pro- 
duct of the means. 



erIc ?o; 
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11. direct; Inverse 

12. 6. feet is to 8 feet as X feet is to 100 feet 

6 - X 
8 100 

« , 6 X 100 
8 

X » 75 feet 



13. 1 is to 50,000 ss X is to 3750 feet 

1 X 

50,000 3750ft X 12in 

ft 



. 3750 X 12111 
* 50,000 

X - .9 inch 
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LESSON 6 



FERGENIAGE 



qCBDH HOURS 



1 



TEXT ASSIOBSNT Progna 

MAIBRIALS BBQUIRBD . Pencil 

USSON OBJECnVBS 

The student vlll; 

1. Write the definition of percent. 

2. CSuuage deciwils to percents. 
3« Change percents to decimals. 

4. Ouuage percents to fractions. 

5. Change fractions to percent. 

6. Substitute nunbers taken from given 
problems into the '^rcentage problem 
formuU". .The fomula will be given. 

7. Solve problems by finding percentages. 

8. Solve problems by finding ^Aist percent 
one number is of another. 

9. Solve problems by finding a nmiber when 
the percent of a number is knovn. 

10. Solve problems where the percents are 
greater than lOOZ. 



Begin at FRAME 

6-1 (p. 6-2) 
6-6 (p. 6-12) 
6-12 (p. 6-24) 
6-16 (p.6-6) 
6-19 (p.6-12) 
6-51 (p.6-25) 

6-27 (p. 6-3) 
6-30 (p.6-9) 

6-32 (p.6-13) 

6-34 (p.6-17) 



ERIC. 




6-1 



SET 1. DEFINITIOH OF PERCENT 

yrame 6-1 through Frgme 6-13 are on the too of even numbered pages. 

FRAME 6-1 

Percent (%) is defined as parts per hundred. Therefore, in the 
fraction -r^ , which is the same as the decimal .06, the 6 indicates 



«e are concerned with six parts per 



(percent s i^'^ (6-13) 
FRAME 6-14 



The second step in changing a perceiit to a decimal is 
the decimal point places to the . 
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SET 7. FINDING PERCENTAGES 



FRAME 6*27 

You are now going to learn how to solve percentage problems* 
For exan^le, 20 students are in the class* 207* are falling. How 
many students are failing? Substitute into the formula, change per- 
cents to decimals, and solve for the unknown* (Do not reduce the 
fraction before solving for the unknown*) 

Step #1 Read the problem carefully 

*^ (Set up formula) 

#3 X (unknown) ^ (Substitute into the formula) 

20 students 100% 

^ (Change percents to decimals) 

* " ^^1?00^^ (Solve for the unknown) 

#6 X - students failing* 

(Your answer) 



63 , X 
720 100% 



(6-46) 



FRAME 6-40 ' 

You have set the problem up in the correct form for solving 
percents* Try one more for a double check* "John purchased 24 

oranges and later found 6 were spoiled* Wha^ percent were spoiled?" 
Select the correct formula* 

If your answer is: Go to Frame: 

I - 12|1 6-44 (p. 6-11) 



6-3 



(4> (6-27^ 
FRAME 6-28 

Solve the folloHing problems. During the month of April (30 
days), it rained 231 of the time. How many days did it rain? You 
ace to solve for the number of days out of 30 days that 23X repre- 
sents. 

(Place answer here) 



FRAME 6-41 (You came from frame 6-37) 

I«t's try another problem. If there are 90 people in a tovn 
and 107. of them are farmers, what number should go on the bottom 

left to conqilete the formula? 

small - 107. 

1007. 

If your answer is: Go to Frame: 

9 6-47 (p. 6-17) 

107. 6-38 (p. 6-25) 

90 6-43 (p. 6-9) 



6-5 

, 211 
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(4> (6-27^ 
FRAME 6-28 

Solve the folloHing problems. During the month of April (30 
days), it rained 231 of the time. How many days did it rain? You 
ace to solve for the number of days out of 30 days that 23X repre- 
sents. 

(Place answer here) 



FRAME 6-41 (You came from frame 6-37) 

I«t's try another problem. If there are 90 people in a tovn 
and 107. of them are farmers, what number should go on the bottom 

left to conqilete the formula? 

small - 107. 

1007. 

If your answer is: Go to Frame: 

9 6-47 (p. 6-17) 

107. 6-38 (p. 6-25) 

90 6-43 (p. 6-9) 



6-5 

, 211 
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(33; hundred^ (6-2) 
FRAME 6-3 

5% of a number xneans of it; 15% of a number means joo °* 

It. Therefore, 23% of a number means of It and Indicates 

(fraction) 

we are concerned with parts per hundred. 



SEX 4. CHANGE PERCENTS TO FRACTIONS 

(a. .34; b. .0025; c. .245; d. .005 (Read the question carefully. 

h is less than 1%. Therefore, h equals the decimal .0025 and jiot 
4 [ 4 

.25)) (6-15) 

FRAME 6-16 

To change a percent to a comnon fraction, first change the per- 
cent to a decimal. For example, 45% would be changed to the deci- 
mal .45. The second step after changing the percent to a decimal 

18 to change the decimal to a fraction and reduce to its lowest 

80 ^ 

terms. For example, 80% - .80 - -Joq or 5 . In changing a percent 

to a fraction, first change the percent to a . «nd then 

^ , and reduce to its lowest terms • 



6-6 



ll^.m-il^.^i X - ; 30 X - 6.9] (6-28) 
L 30 1001 * 30 1.00 * 1.00 J 

FRAME 6-29 

During the year (365 days), it was cloudy 48% of the time. How 
aany days was it cloudy? 



(Place answer here) 



FRAME 6-42 

25 is not correct. 25 is the total number of soldiers in the 
office. Therefore, the number of soldiers that are sergeant must be 
a snaller number. Return to page 6-25 frame 6-51, and select 
another answer. 



i 



er|c. 2'i3 



6-7 



FRAME 6-A 

Percent l« defined as per 



(<ioMni«i1; fraction) 
FRAME 6-17 

60% i« equal to the decimal » nd the fraction 
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SBT 8. FINDING WHAT PERCBNT ONE NUMBER IS OF ANOTHER 
FRAME 6-30 

Solve the following problems by finding what percent one num- 
ber is of another. It rained 12 days during the months of September 
and November (60 days). What percent of the total days did it rain? 



(Place answer here) 



^90) (6-41) 
FRAME 6-43 

90 is correct. 90 is the total number of people in town. The 
number of farmers would be a smaller number, since there are only 
1051 farmers. Proceed to page .6-15, frame 6-46. 
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6-9 



- ^1 



(Patf ; hundred) (6-4) 
FRAME 6-5 

In your own words, write the definition of percent. 



60 3 
.60 or orj J 



(6-17) 



FBAMB 6-18 

Change the following percents, first to decimals and then to 
fractions. Reduce to lowest terms. 

a. 40% " • 



b. 22.5% - 

c. 20% " _ 



d. 12.5% - 




FRAME 6*31 

Of tne 1400 personnel attached to the Army Post, 65% own auto- 
mobiles* How many personnel own autonobllec? 



(Place answer here) 



FRAME 6-44 

6^ m ISSI is incorrect* All percents are placed on one side of 
X 24 

the equal sign and all other information on the opposite side* Re- 
turn to page 6-3, frame 6*40 and select another answer* 



6-11 
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SET 2. CHANGE DECIMALS TO FERCENIS 
(imrtg per htmdred) 
FKAMB 6-6 

To change m decimal to a percent , the first step is to move the 
decinal point two places to th<5 right. Therefore, the deciml ,28 
becomes 28, • To change a decimal to a percent , the first step is to 
move the decimal point two places to the ^ • 



SET 5. CHANGE FSACTIONS TO PERCENTS 

[a. ,40 or I ; b. .225 or |j ; €• ,20 or | ; d, .125 or j ](6-18) 
FRAME 6-19 

To change a fraction to « percent , first change the fraction to 
a decimal and then the decimal to a percent. For example, .375 
- 37. To change the fraction | to a percent, you must first 
change It to a . 



6-12 
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SET 9. FINDING A NUMBER WHEN THE PERCENT OF A NUMBER IS KNOWN 
f l^- li? orX.910] (6-31) 
FRAME 6-32 

Solve the following problems by finding a ntimber when the per- 
cent of a number is known: 

The Smith family spends $52 weekly on food, shelter, and cloth- 

\ 

ii^. That is 65% of their weekly income. What is their weekly in- 
come? 



FRAME 6-45 



» l|2i is incorrect. You are looking for the smaller per- 
centage. 100% should be the bottom of the formula. Return to 
page 6-15( frame 6-46, and select another answer. 
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6-13 



(right) (6-6) 
FRAME 6-7 

After moving the decimal point two plftces to the right, add the 
percent sign (%). Therefore, the decimal .28 becccss 28%. To change 
a decimal to a percent, move the decimal point p laces 
to the and add the s ign. 



(HpMimI ) (6-19) 
FRAME 6-20 

After changing the fraction to a decimal, change the decimal to 
a percent. ^ is changed to the decimal .75 and then changed to a* 



6-lA 



00 \J 



FRAME 6-33 

Bill said that the $10.50 he intended to spend for a football 
was just 3SX of what he had saved. How much did he save? 



FRAME 6-46 

Detexmine the correct foxoula for the solution of the folIowD^ 
problem. "X" Indicates the unknown number (number to be found). 
Out of 720 weather observations taken last month, there were 63 
errors. What was the percent of error? You are looking for a per- 
cent that represents 63 errors. 



Ix your answer Is: 



Go to Frame: 



63 
X 



- loss. 

720 



6-39 (p. 6-27) 



63 
720 



- ML 



6-45 (p. 6-13) 



63 
720 



X 

lOOX 



6-40 (p. 6-3) 



X 

720 



, 63 
lOOX 



6-50 (p. 6-23) 



6-15 
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(two; right; %) (6*>7> 
FRAME 6-8 

A decimal point is not shoim with whole percents* For example ^ 
63% doea not have a decimal point shown* However^ a decimal point 
is placed mentally to the right o£ the nufld>er three (63,%)« In the 
percent below^ place an where you woold aientally place a decimal 
point* 

47 X 



(percent) (6«20) 
FIAMB 6-21 

To change a fraction to a percent » first change the fraction 
to a , and then to a • 




SET 10. PERCENTS GREATER THEN 1007. 
FRAME 6-34 

At tines, you will be using percents greater than 100%. For ex- 
ample, current enrollment is 2507. of last year's; last year's enroll- 
ment was 160. In this case, the larger. percent (250%) goes on the 
bottOB and 100% goes on top. For example, ^ " . Solve the 

following problems where percents are greater than 100%: 

Last year the donations amounted to $154. This year's donations 
were 1207. of last year's. What was the amount donated this year? 



FRAME 6--47 

9 is incorrect. You have solved the problem correctly for the 
number of people in the town that are farmers ^ but that is not the 
question to be answered. Return to page 6-5, frame 6-41 and read 
the frame again and select another answer. Remember in percentage , 
the larger number (total people) goes on the bottom or in the denom- 
inator. 



„ , 323 6-17 



(47 X 1) (6-8) 
FRAME 6-9 

Fractional percents do have decimal points. For example, 
can be written as 56.5%. The fractional percent can be written 
as • 



(decimal^ percent) (6*'21) 
FSAHE 6*22 

^ is first changed to the decimal .80 and then to the percent 



6-18 



.224 



^ ' ^184. 8oj (6-34) 



FRAME 6-35 

Find 1227. of 65. 



FRAME 6-48 

100% is not correct. You are looking for- the smallest number. 
100% would be the total percent of soldiers in the office or the 
largest number percentage-wise. Return to page 6-25, frame 6-51 
and select another answer. 



6-19 
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FRAME 6-10 

The. decimal .83 is changed to a percent by moving the decimal 

point p laces to the jand adding the percent 

sign« The result is ^ • 

f'' 



^80X ( J ) is changed to a decimal by dividing the 4 by 5 and then 
to a percent by moving the decimal point two places to the right and 
adding zhe percent sign 7»>. (6-22) 



FRAME 6-23 

Change the following fractions to percents. Be careful with 
your division. 

M ^ « C* ^ * 

4 8 

I- I- 



NOTE: Go to page 6-25, Frame 6-51 for the answers. 



e-20 
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FKAME 6-36 

You have completed a programned course in percentage. A SELF- 
TEST starts on page 6-28. 




(6-40) 



FRAME 6-49 

You selected the correct formula. Now for the final test. Go 
to pagft 6-22, frame 6-24, and continue. 
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ftwo! rlghtt 93D (6-10) 
FRAME 6-11 

Change the following decimals to percents: 



a. .15 equals % 

b. .23 equals X 

c. .75 equals X 

d. .31 equals % 

e. .005 equals % 



FRAME 6-24 

A company had 100 employees and 15 were women. Write the form- 
ula for determining the percent of women employees, using the given 
information. Proceed to the next frame to check your answer* 



(Your answer) 



^•22 



228 



FRAME 6-37 

5 is correct • 5 is the amallest number and it represents the 
part of the total nuniber of soldiers that are sergeants • Proceed to 
page 6-5 t frame 6*41 • 



FRAME 6*50 

— §2. is Incorrect • - 'Remember that all percents are on 
720 lOOX 

one side of the equal sign. The unknown (X) is a percent and 
should be on the other slde» Return to page 6<-15, frame 6*469 
select another answer. 



ERLC 



329 



6-23 



SET 3. CHANGE PERCBNTS TO DECIMALS 

Fa. 157.; b. 237.; c. 757.; d. 317.; e. l7. or .5%| (6-11) 



FRAME 6-12 



A percent is changed to a decimal by dropping the percent sign 



and moving the decimal point two places to the left. For exan^le^ 
12,57. becomes 12,5 after dropping the percent sign. When the deci* 
mal point is moved two places to the left, 12.5 then becomes \.125. 
Therefore, the percent 12.57. equals the decimal .125. In changing 
a percent to a decimal, move the decimal point two places to the 



FRAME 6-25 

It rained 10 days out of 30. Write the formula for determining 
percent of rain days, using the given information. 




6-24 



230 



} 

FRAME 6-38 

10% is wrong. 10% is the smaller of the two percents. However, 
we are lodclng for the nuatber of people in the town. Return to page 
6-5, frame 6-^1, and select another answer. 



SET 6. PERCENTAGE PROBLEM FOBIIUIA 

(a. 75%; b. 37.57.; c. 87.57.; d. 33.37,) (6-23) * 
FRAME 6-51 

All percentage problems can be solved by substituting given in- 
formation into the formula gnaH number . ^ 

large number 100% 

For the problem, "There are 25 soldiers in the office. Of the 25, 
there are 5 sergeants. What percent of tiie soldiers are sergeants?", 

the formula would look like this: tsmall) . XfunknownU 

(large) 1007. 

Substituting from the information in the problem, what number 
should you place on the top left in the formula? 

If your answer is: Go to Frame: 

5 6-37 <x>. 6-23) 

25 6-:42 (p. 6-/> 

1007. 6-48 (p. 6-19) 



6-25 



FRAME 6-^13 

The first step in changing 46% to m deciMl is to drop the 



FRAME 6-26 

20 men work in the weather office. 5% can go on leave. Write 
the formula for determining the nuniber of men that can go on leave* 
Remember t percentage uumbera all go on one side of she formula and 
all otuer information on the other side* For example: 



Turn back to the bottom of page 6*2 « 




small m small X 
large larg;^ X 



Turn back to the top of page u*3« 



6-26 




ERLC 



FRAME 6'39 

~" Is incorrect. Remember to keep all the percents on 

one side of the equal sign and all other information on the other 
side. Also, the smaller nuinbers should be on top and the larger num- 
bers on the bottom. Return to page 6-15, frame 6-A6, and select 
another answer. 
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6-27 



SELF -TEST 



1. Write the definition of percent. 



2. Change each of the following decimals to a percent: 

a. .12 - 

b. .23 - 

c. .005 » 

3. Cbange each of the following percents to a decimal; 

a. 28X » 

b. 63^ » 

c. 1 % « 
4 

4. Change each of the following percents to a fraction and reduce 
to lowest terms: 

a. 73% - 

b. 20% - 

c. 43% - 

5. Change each of the following fractions to a percent: 

- I" 
b. ^- 



c. il 
16 



6-28 
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Using the ''percentage problem formula" 



small ninfcer %_ 



' large number 100% * 



substitute numbers into the formula from the following problems. 
Do not try to solve the problems. Set up the formula only. 

a. The trainee flre<f 50 shots at the target , missing only 3%. 

b. During the next firing, the traixiee missed 12 out of 75 
shots. 

c. 9 privates work in an office. The privates make up 12% of 
the office staff. 

a. b. c. 

7. Solve the following problems by finding the percentage. Use the 



a. Last month the Weather Office took 720 weather observations 
and made 67. error. How many errors were made? 

b. Out of 40 personnel in the Weather Office, S0% are qualified 
weather observers. How many personnel are qualified weather 
observers? 

8. Solve the following problems by finding what percent one number 
is of another: 

a. The duty section made 14 errors out of 60 observations. 

What was their percent of error? 
b« The weather office has 4 out of 32 personnel on sick call. 



formula. 



What percent of the total personnel are on sick call? 
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9* Solve the folloving problems by finding a nuniber when the percent 
of a number is known: 

a* lOX of the weather office personnel are allowed on leave* 
If there are 4 men on leave, how many men are attached to the 
weather office? 

b« 1*% of the observations are in error « There are 12 errors* 
How many observations were taken? 
10 # Solve the following problems* The percent s are greater than 



lOOX* 



a* Last year the enrollment at the school was 540 students* 



The enrollment this year is 125% of last year's* What was 



the enrollment this year? 



b* Find 275% of 44* 
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ANSWERS TO SELF-TEST UiSSOK 6 



1. Parts per hundred. 

2. To change a deciaial to a percent, move the decimal point two 
places to the ri^t and add the percent sign. 

a. m b. 23% C..5X 

3. To dumge a percent to a decinal, drop the percent sign and move 
the decimal point two places to the left. 

a. .28 b. .635 c. .0075 

4. To change a percent to a fraction, change the percent to a deci- 
mal and the decimal to a fraction and reduce to lowest terms, 
a. m .73 



b. 20X .20 



c. 43% .43 



73 
100 

100 5 



Jtl 
100 



5. To change a fraction to a percent, change the fraction to a 
decimal and the decimal to a percent. 

a. I - .75 75X 

b. I - .64 6^ 

3 3 3 

c. 11 - .8125* 81.25% 
lo 



Rir 



7. a. 720 X .06 - 43.2 
b. 40 X .80 « 32 



8. a. 



60 



X 

lOOX 



X - 14 X 100 
60 



X - 23.3% 



b. 4_ . X 

32 1007. 

X . 4 X 100 

32 

X - 12.5% 



9. a. i --m 

X 100% 



b. 



12 



3/4% 
100% 



X « 4 X 100% 
10% 

X - 40 



Y . 12 X 100% 
^ 174% 

X > 1600 



10. a. 



540 , 100% 
X 125% 



. ^ 100% 
X 275% 



X . 540 X 125% 
100% 



675 



- 44 X 275% 
100% 

X » 121 
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LESSON 7 
POVERS AND ROOTS 



CREDIT HOURS 2 

TEXT ASSIGNMENT Progranmed Text 

MATERIALS REQUIRED Pencil 

LESSON OBJECTIVES 

The student will: Begin at FRAME 

1. Write the definition of a pcwer of a 7-1 (p. 7-2) 
ninnber. 

2. Write the names of the elements used 7-6 (p. 7-12) 
to indicate the arithmetic operation 

of raising a number to a power. 

3. Write the definition of the square of 7-8 (p.7-16) 
a number. 

4. Select the numbers that are perfect 7-14 (p. 7*28) 
squares from a given list of numbers. 

5. Write the square of each number in a 7-17 (p. 7-34) 
given list. 

6. Write the names of higher powers of 7-18 (p. 7-2) 
numbers . 

7. Write the definition of the square 7-20 (p. 7-6) 
root of a number. 

8. Solve problems by finding the square 7*24 (p. 7-14) 
root from a given list of whole numbers ^ 

fractions ^ and decimals. 

9. Check a given square root problem for 7-58 (p. 7-17) 
accuracy. 

10. Solve problems by finding the root of 7-62 (p. 7-25) 
^ perfect powers. 



er|c 339 
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T 
( 



SET 1. DEFINITION OF A POWER OF A NUMBER 

FRAMES 7-1 through 7-17 are on the top of even ntmbered pages . 
FRAME 7-1 

When several numbers are multiplied together, as 2x3x4" 24, 
the numbers 2, 3, and 4 are factors and 24 is the product. In 1 x 2 
X 5 « 10, the numbers 1, 2, and 5 are and 10 is the 



SET 6. HIGHER POWERS OF NUMBERS 

Frames 7-18 through 7-34 are on the bottom of even numbered pages. 
a. 100; b. I ; c. 64; d. 1.96; e. ~ ; f. 25; g. .0144; h. .16 

(7-17) 
FRAME 7-18 

The square is the second power of a number. The third power of 
a number is called the cube of the number. 5 is called the 
of 5. 




7-2 



030 



Frames 7 -35 through 7-50 are on the top of odd mmhArArf p ay 



Answer to 
frame 7-34 

Sum ■> 43 

Product ■ 129 

The problem should 
resenble this: 

3. 



20x2 - 40 
+ 3 
43 
X 3 
129 



.4 

1 29 



FRAME 7-35 

When you obtain the product, it is writ- 
ten beneath the dividend and subtracted from 
the dividend. 

In the problem below, write the product 
(129) beneath the dividend and subtract. 

2 3. 

_4 

20 X 2 » 40 1 29 1st dividend 

_+ 3 

43 
X 3 



129 



Frames 7-51 through 7-66 are on the bottom of odd numbered pages . 



Answer to 
frame 7-50 

You should have 
this: 

2 5. 2 I 



2 36 
2 25 



20x252 
5040 



11 00 
10 04 
J 96 00 



FRAME 7-51 

Add the estimate to the 3rd trial divisor 

and multiply that stmi by the estimate. 

2 5. 2 1 
/T^63^ 



2 36 
2 25 



11 00 
10 04 



3rd trial 
divisor 



20 X 252 - 5040 



96 00 
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7-3 



(factors: product) (J^^l) 

t 

FRAME 7-2 

If all the factors are alike ^ as 2x2x2x2, then the product , 
16 , is known as a POWER of 2 and 2 is the BASE of that power. When 
a base is multiplied by itself a certain number of times» the product 
is known as a of that base* 



(cube) (7-18) 
FRAME 7-19 

The higher powers of a number have no special names « For exam- 
pie, 3^, is called the fourth power o£ 3. 

6^ is called the power of 6* 



ERIC 



Answer to 
frame 7-35 

You should have 
this: 



20x2 



- 40 

+ 3 
43 
X 3 
129 



2 3. 

4 

1 29 
1 29 
0 00 



Answer to 
frame 7-51 

You should have 
this: 



J 



2 5. 2 1 

6'^.'00''00' 
4 



2 36 
2 25 



11 00 
10 04 



96 00 



5040 
+ 1 
5041 
X 1 
5041 



FRAME 7-36 

In the problem above, the square root ex- 
tracts evenly. Now, let's work one where the 
square root does not extract evenly and there 
is a remainder other than zero. Follow the 
instructions closely. 

Arrange the number below for extraction 
of its square root. 

636 



FRAME 7-52 

Place the product obtained in the pre- 
ceding frame beneath the 3rd dividend and sub- 
tract. 



2 5. 2 1 



2 36 
2 25 



11 00 
10 04 



96 00 



20 X 252 = 5040 

+ 1 

5041 

X 1 

5041 
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{powert (7-2) 
FRAME 7-3 

A power is a product obtained by using a base a certain number 
of times as a factor. If all the factors in a multiplication opera- 
tion are alike, then the product is known as a power and the coomon 

factor (number multiplied by itself) is known as the 

of that power. 



SET 7. DEFINITION OF. THE SQUARE ROOT OF A NUMBER 
(seventh) (7-20) 
FRAME 7-20 

The inverse (opposite) of raising a nuinber to a power is called 
extracting the root . When a number is equal to the product of two or 
more equal factors, the equal factor is known as the ROOT of the num- 
ber. For example, the two equal factors of 16 are 4 and 4 (4 x 4 « 
16). Therefore, 4 is a root of 16. In a like manner 2, 2, and 2, 
are the three equal factors of 8. 

Therefore for 8, 2 is a * 



7-6 



2M 



Antwer to 
f raiie 7-36 



FRAME 7-37 

In the problem belon, find the largest 
perfect square which is equal to or less than 
the first digit in the radicand. 

Write the perfect square below t4»e first 
digit and its square root directly above the 
first digit. 

7*6 1?. 



Answer to 
frame 7-52 

You should have 
this: 

2 5. 2 1 

6 36.00 W 

4 

2 36 
2 25 
11 00 
10 04 
I 9600 
50 41 



5040 
+ 1 

5041 
X 1 

5041 



45 59 



FRAME 7-53 

You have been shown step by step how to 
get necessary decimal places in extracting a 
square root. Now, to the problem below, add 
necessary zeros to the radicand and perform 
the steps required to find the third decimal 
place in the square root. 

2 5. 2 1 

y?5?.6o^65 



Remainder • 



2 36 
2 25 



11 00 
10 04 



96 00 
50 41 



45 59 



NOTE 



: Anrwer to frame 7-53 is in panel 7-1, 
page 7-35. 
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7-7 



FRAME 7-4 

The base is not limited to Just whole nusibers. Fractions , deci<- 
nalo^ and even letters can be used as the base. The product obtained 
by usin^ a base a certain number of times as a factor is knowi\ as the 
of that ' • 



(root) (7-20) 
FRAME 7-21 

Vhen a number has two equal factors , either one of the; factors 
is called the SQUARE ROOT of the number. For example , the square 
root of 16 i6 4. Four (4) Is one of the two equal factors that, \Aien 
multiplied together , give you 16. 

The square root of 25 is , which is one of two equal 

factors you can together to give you 25. 
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Answer to 
frame 7-37 

You should have 
this: 

2 

4 



FRAME 7-38 

Continue the problem below by subtracting 
the perfect square from the first digit; then 
bring the next pair of digits In the radlcand 
down beside the remainder, 

2 . 



6 '36; 
4 



1st dividend 



Answer to 
frame 7-53 

Correct response 
to frame 7-53 Is 
In panel 7-1 ^ page 
7-35. 



FRAME 7-54 

As you can see by the preceding problem^ 
when the sqxiare root does not extract evenly ^ 
you can carry It out to the nimiber of decimal 
places necessary for the required accuracy. 

Find tthe square root of the number below. 
Carry your answer 3 places to the right of the 
decimal. 

542.071 
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7-9 



(powert base) (7-4) 
FRAME 7-5 

Write in your own words the definition of power. 



(5; multiply) (7-21) 
FRAME 7-22. 

One of the two equal factors, which, when multiplied toget!ie£, 

give us a number, is the 

of that number. 



7-10 
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Answer to 
frame 7-38 

You should have 
this: 



2 36 



FRAME 7-39 

Multiply the number in the square root 
answer by 20 to get the trial divisor. 




2 36 —1st divi- 
dend 



20 



Answer to 
frame 7-54 

Correct response 
to frame 7-54 is 
in panel 7-2, page 
7-36. 



FRAME 7-55 

The square root of fractions can also be 
extracted. When the numerator and denominator 
are perfect squares , finding the square root 
is relatively simple. You merely take the 
square root of both the numerator and demonina- 
tor. Examples: 



i = 2 . 

9 3 * 



3 
4 



Find the square root of the fractions 
below. 

a. /T" 

V25 



b. 




c. 



25 
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SET 2 • ELEMENTS OF A POWER 

(A power is a product obtained bv using a base a cer tain number of 
times as a factor) (7^5) 
FRAME 7-6 

A short 9 concise method of indicating the multiplication opera- 
tions of raising a number to a power is used. Using this method, 2 x 
2 X 2 X 2 can be written as 2* , The small figure, placed at the 
right and above the base shows hew many times the base is used as a 
factor. This small figure is called an EXPONENT. In the expression 
2*, the * is the and the 2 is the • 



(square root) (7'*22) 
FRAME 7-23 

Select, from the statements below, the statement that defines 
the square root of a number. Circle the letter in front of your 
answer. 

a. The square root of a number is one of two factors of a nxmi- 

ber. 

b. The square root of a ntmber is one of the two equal factors 
of a number. 

c. The product of two nimabers, when multiplied together, is the 
square root of a ntmober. 



7-12 



250 



Answer to 
frame 7-39 

You should have 
this: 



20x2 



76-3? 

4 

40 2 36 



Answer to 
frame 7-SS 



FRAME 7-40 

Estimate the number of times the trial 
divisor will divide into the dividend and 
write the nianber estimated into the square 
root directly above the pair of digits in the 
radicand that you brought down as part of the 
dividend. 

4 

lilt trial divisor 20x2 » 40 2 36 1st divi- 
dend 



JRAME 7-56 

When a fraction is NOT a perfect square, 
finding the square root becomes more involved. 
You change the fraction to a decimal and pro- 
ceed as with any square root problem involv- 
ing decimals. Example: /| ^ changing | to 

y 8 8 

a decimal .5 and , 7 0 7 + remain- 



j/aTo 



50 00 00 



der. 



Change the fraction below to a decimal 
and arrange it for extraction of the square 
root. Do not extract the square root. 



3 
5 



(exponent; base) (7-6) 
FRAME 7-7 

Using the exponent method of indicating that a nuxnber is to be 
raised to a power^ 5x5x5 can be written 5^. In this expression^ 



SET 6. SOLVING FOR THE SQUARE ROOT OF A NUMBER 

(b» The square root of a number is one of the two equal factors of 
a number) (7*23) 
FRAME 7-24 

The four parts of a square root problem are given in the exam- 
ple below. 



the 5 is the 



3 

and the is the 



Square root 




Radical Sign 



The nuinber above the vinculum is the 



of the radicand. 



7-14 
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Answer to 
frame 7-40 

You should have 
this: 

2 5. 

4 

2 36 



20x2 « 40 



FRAME 7-41 

Add the estixaatlon to the trial divisor 
and multiply that sum by the estimation to get 
the product. 

2 ^ 

V 6 36i 
4 

20x2 » 40 2 36 



Answer to 
frame 7-56 



JM 60 



FRAME 7-57 

Find the square root of the nimibers be- 
low. When the answer contains decimals ^ carry 
to three decimal places. 



a. 



v/ 64 



b. 



1 
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7-15 



SET 3. SQUARE OF A NUMBER 
(base; exponent) (7-7) 
FRAME 7-8 

Anytime a nusiber is multiplied by itself , it is said to be 
squared. The square is the most coimonly used power. The sqixare of 
a ntniber is that number multiplied by • 



(square root) (7-24) 
FRAME 7-25 

A method used to arrange a number for extraction of its square 
root is shown below. 

First) place the radical sign and vinculum around the radicand: 

and yjis' . Next, place a decimal in the radicand (if one 
does not already exist): ^/47 and s/25. ; THEN place a decimal 

above the vinculum, directly over the decimal in the radicand: 

yjh\ or >/25. . Finally arrange the digits in groups of two 

from the decimal point >/4. or J^. . When the ntmiber is larg- 
er, the digits v^ll be marked off like this: \f^l and . 
Arrange the numbers below for extraction of the square root, 

327 and 6632 




Answer to 
frame 7*41 

You should have 
this: 

2 5, 



20x2 - 4 



I*? 



6 36. 

4 

2 36 



45 
X 5 



225 



FRAME 7-42 

Place the product obtained in the preced- 
Ing frame beneath the dividend and subtract. 
If the product is larger than the dividend, 
reduce the estimate and repeat the step given 
in the preceding frame. 

s/6 36. 
20 X 2 » 40 4 

+ 5 2 36 



45 
X 5 
225- 



Remainder 



SET 9. C31ECKING A SQUARE ROOT PROBLEM FOR ACCURACY 

FRAME 7-58 

To check that you have extracted the 
square root of a perfect sqxiare, SQUARE the 

« 

square root. Example: 



Answer to 
frame 7-57 

a. 5 

8 



b. .894 

+ remainder 



25 

X 25 
625 



To determine if your work is correct, 
when extracting the square root of a perfect 
square, you your answer. 



255 



7-17 



(itself) (7-8) 
FRAME 7-9 

Nhen a number is multiplied by itself, it is said to be 



FRAME 7-26 

As you can see from the answers to the previous frame, the ar- 
rangement to the extreme left of the decimal does not always contain 
two digits. This does not Introduce any problems in. the determina- 
tion of the square root of the number. You start at the decimal and 
work to the left, grouping the digits In pairs until all possible 
pairs are marked off. 

When the number below Is properly arranged for extraction of Its 
square root, which digit will not^ be part of a pair? 

763257. Answer . 



7-18 



Answer to 
frame 7-42 

You should have 
this: 




Remainder 



(square) (7-58^ 
FRAME 7-59 



FRAME 7-43 

When you have a remainder in square root 
and desire to carry the problem out to a num- 
ber of decimal places for greater accuracy ^ 
add pairs of zeros to the radicand. Unless' 
otherwise indicated , carry the square root to 
at least three decimal places. 

To continue the problem below, add a pair 
of zeros to the radicand on the right of the 
decimal. Then bring that pair of zeros down 
beside the remainder, (11). This gives you 
the 2nd dividend. 



20 X 2 = 











= 40 


4 

2 36 


+ 5 


2 25 


45 


11 


X 5 




225 





When extracting the square root from a number that is not a per- 
fect square, there will be a remainder. To check your work, square 
your answer and then add the remainder. 

To check your work when extracting the square root of a number 
that is not a perfect square, firtt square the square root and then 



ERIC 



257 



7-19 



(squared) (7-9) 
FRAME 7-10 

When a number is to be squared, you can multiply the number by 
itself, or express it by the exponent ^ • 

If you were told to square 6, you could multiply 6 x 6 * 36, 
but if you expressed it with the exponent^ , it would look like this: 
6*. 

Then if you were to square 7, you would get . Also, 

to express 7 squared by using an exponent, it would be written 



(6) (7-26) 
FRAME 7-27 

When you are to extract the square root of a number that has 
digits to the right of the decimal, you must work with pairs, even 
if it becomes necessary to add a zero. 

For example: Place the decimal and arrange .75 as v/ZTS^ 
.7542 as: n/ItB© and .625 as v/!'g2S5 

Now arrange this number for extraction of its square root. 

.72646 



7-20 



?5'8 



Answer to 




FRAME 7-44 . 




frame 7-43 












Multiply 20 by the number in the square 


You should have 


root answer. This gives you the 2nd trial 


this: 




divisor. 






2 5. 




2 5. 


>/6 36.00 


S^.'OO' 




4 




4 


20x2 - 40 


2 36 


20 X 2 - 40 


2 36 


+ 5 


I 25 


4 5 


2 25 


45 


a, 




45 


11 00 2nd dividend 


X 5 






X 5 




225 






225 










20 X 












2nd dividend-—' 









(o dd; remainder) (7-59) 
FRAME 7-60 



Before the remainder can be added to the square of the square 
root, the decimal must be brought down from the radicand and placed 
in the remainder. The remainder will have as many decimal places as 
the radicand, even if this requires placing zeros between the deci- 
mal and the other digits. See example below. 

25.219 
X 25.219 
226971 
25219 
50438 
126095 
50438 

635.997961 

+ .002039- 1 

636.000000 

Remainder added- 



If the radicand has eight decimal places, the remainder will 
have (decimal places. 




-Decimal placed in remainder 
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7-21 



(49; 7*) (7-10) 
FRAME 7--11 

Besides whole ntmbers^ decimals , fractions and even letters can 
be squared. Examples: 

1, To square a decimal like .9, you would compute ,9 x ,9 » .81 

2, To square a fraction like ^ > you would compute i x I- « ~* 

4 4 4 16 

3, To aquare a letter like R, you would compuLe R x R « R*, 
Notice^ since you do not know the value of R, you must .ex- 
press the square in the exponent form« 

Now, the square of ,08 is > and the square of ^ is 



FRAME 7-28 

Sometimes the number from which you are to extract the square 
root extends on both sides of the decimal. In such a case, you mere- 
ly apply the ruler for arrangement, (marking off the radicand into 
pairs) first to the left side of the decimal and then to the right 
side. Example: You arrange 632 « 745 as: 

7632.745^ 

Arrange the number below for extraction of its square root. 

851j4.523 



7-22 



26^ 



Answer to 
frame 7-44 

You should have 
this: 



20x2 







2 5. 








4 


- 40 


2 36 


+ 5 




2 25 


45 




11 00 


X 5 






225 







20 X 25 » 500 
2nd trial divisor 



FRAME 7-45 

Estimate the number of times the 2nd trial 
divisor will divide into the 2nd dividend. 
Write the estimation into the square root direct* 
ly above the pair of digits in the radicand that 
you brought down to form part of the 2nd divi- 
dend. 



NOTE: We will no 
longer show 
the work that 
was done here 
to save space 
on this page. 



2 5. 



2 36 
2 25 



11 00 



20 X 25 « 500 
2nd trial divisor 



(eight) (7-60) 
FRAME 7-61 

Extract the square root of the nvnnber below and prove your 
work for accuracy. Show all work below. Work to three decimal 
places * 

y5642.0 
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7-23 



[•0064; Ij (7-11) 



FRAME 7-12 

Square the numbers listed below « Place your answer in £ront of 
the letter* 

a. 3 d* i 

2 

b* 12 e. 1*5 



FRAME 7-29 

After arranging 9 the next step in extracting the square root of 
a number is to find a number that is- the largest perfect square con- 
tained in the digit or pair of digits furthest to the left in the 
radicand« 

NOTE: The next few frames will show the steps needed to find 
the square root of the number below « 

The largest perfect square in 5 is 4 « 

Place the perfect square ^ four (4)^ below the first digit in the 
radicand« lien place its square root^ two (2)^ directly above the 
digit in the radicand« (Go ahead and write it in the problem below) 



7-24 



Answer to 
fraiDe 7-45 

You should have 
this: 

2 5. 2 
y/6 36.00 



2 36 
2 25 
I 11 00 



20 X 25 « 500 



FRAME 7-46 

Add your estimation to the 2nd trial 
divisor and multiply that sum by the esti- 
mation. 

2 5. 2 

6 36.00 

4 

2 36 
2 25 



11 00 



20 X 25 = 500 



SET 10. ROOT OF PERFECT POWERS 

(Correct response to frame 7-61 is on page 7-37. panel 7-3) 
FRAME 7-62 

Roots other than the square root o£ a nuinber can be determined. 
Anyone o£ three equal factors of a nuinber is called the CUBE ROOT of 
that number. For exaiq>le, 2 is the cube root of 8. 

The cube root of 27 is , which is one of three 

equal factors you can together to give you 27. 



7-25 



[a. 9; b. 144; c. .36; d. ^ ; e. 2.25 ; f. (7-12) 
FRAME 7-13 

From the statements below, select the one that describes the 
square of a number. Circle the letter in front of your answer. 

a. The square 0*= number is that number multiplied by 2 . 

b. Any number mu: Iplled by an even number is squared. 

c. The square of a number is that number multiplied by itself. 
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Answer to 
frame 7-29 

You should have 
this: 



7-26 



FRAME 7-30 

Now subtract the perfect square, 4, from 
5 in the radicand, and bring the next pair of 
digits in the radicand down beside the remain- 
der. This will give you the first dividend— 
129. . 

4 



'I 



Answer to 
f raine 7*46 

You should have 
this: 



2 5. 2 



6 5B.^ 

A 

2 36 
2 25 



11 00 



20 X 25 » 500 
-§• 2 
502 
X 2 
1004 



FRAME 7-47 

Place the product obtained In the pre- 
ceding frame beneath the 2nd dividend and 
subtract. (Remember, 1£ the product is 
larger than the dividend, reduce the esti- 
mate and repeat the step given in the pre- 
ceding frame). 

2 5. 2 

4 

2 36 
2 25 



11 00 



20 X 25 = 500 
-§• 2 
502 
X 2 
1004 



(3; multiply) (7-62) 
FRAME 7-63 

The S3^ol that has been used to indicate the square root o£ a 
number Is . The symbol used to indicate the cube root Is 

^ . The small number at the upper left comer of the radical 



sign Is called the INDEX. The index shows what root Is to be deter* 
mined. ^ is the sign for the 



root. 



7-27 



SET 4. PERFECT SQUARE 

(c. The square of a number Is that number nmltlplled by Itself) (7*- 13> 
FRAME 7^1U 

A PERFECT square Is a number that is the exact square of another 
number. 

An example of a perfect square is 81. It is the exact square 
of 9; that is, 9 X 9 = 81. 

When a number is the exact square of another number, that ntmber 
is said to be a ^ ^ 



Your answer to 
frame 7-30 should 
resemble this: 


FRAME 7-31 

You now have to get a trial divisor. To 


4 

r » 


do this, multiply 20 by the number in the 
square root answer. What is the trial divi- 
sor for the problem below? 


*-l8t dividend 




2 . Square root 
^'5 answer 

^Ist trial divisor 4 
20 X 2 » ? 1 29 *-lst dividend 


7-28 





Answer to 
frame 7-47 

You should have 
this: 



2 



5. 2 



500 
+ 2 
502 
X 2 
1004 



Remainder - 



36.00 

4 

2 36 
2 25 
J 11 00 
10 04 



96 



FRAME 7-48 

Place another pair o£ zeros into the radi- 
cand and bring that pair o£ zeros down beside 
the remainder. This gives you the 3rd divi- 
dend. 

2 5. 2 

4 

2 36 
25 



r 


11 00 
10 04 


20 X 25 » 500 


+ 2 


96 


502 




X 2 




1004 





(fifths (7-63) 
FBAME 7-64 

l£ no index is shown, it is understood to be 2 or the square 
root. Determine the index £or the £ollowing problems, 
a. >y36 b. 

c. >y81 d. >yi28 

.«. l>« c' d.- 
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7-29 



(perfect square) (7^1U) 
FRAME 7-15 

The whole numbers between 1 and 100 that are perfect squares 
are: 1 - - 9 • 16 - 25 - 36 - 49 - 64 - 81 and 100. 

For exa3;>le: The number 64 is the square of 8. Eight (8) is 
one of two equal factors (numbers) which you multiply together to get 
64* 8 X 8 » 64) making 64 a perfect square • 

Would 10 be a perfect square? / 

Answer (yes /no) 



(40) (7-31) 
FRAME 7-32 

The nvniber 20 is a constant that is multiplied by the nuniber in 
the square root answer to obtain a trial divisor* 

Suppose you have a number in thq square root answer of 13.1 and 
you must take the answer out one more decimal place* To get a trial 
divisor 9 you multiply x 13*1. 




7-30 
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Answer to 
frame 7-48 

You should have 



5. 2 



• 2 36 

2 25 
I 11 00 

500 _10 04 

+ 2 

502 

X 2 
1004 



56^ 



3rd dividend—' 



FRAME 7-49 

Multiply 20 by the number In the square' 
root answer. This gives you the 3rd trial 
divisor. 

2 5. 2 

NOTE: We will >/fS05^d 

no longer show 4 

the work that was 2 36 
done here to save 2 25 
space on this page. 11 00 

10 04 



96 00 3rd dividend 



3rd trial divisor 
20 X 252 = 



NOTE: Multiply 20 x 252 Instead of 25.2. 

Since the decimal Is already placed In 
the square root, we can disregard It 
and work as If all the numbers are 
whole numbers. 



(a. 2; b. 3; c. 4; d. 2) (7-64) 
FRAME 7-65 

There Is no simple mathematical procedure for determining roots 
otfher than the square root. Roots of higher power can often be de- 
termined for perfect power by recognizing that the number Is a cer- 
tain perfect power. For example, in ^125, it can be recognized 
that the cube root is 5 because 5x5x5 ' 125. 




7-31 



(No> because there are NO two equal factors that can be multiplied 



together to ^et 10.) (7*15) 
FRAME 7-16 

From the numbers listed below, select the perfect squares* 
Place a PS in front of your choices* 

a. 16 d. 12 g. 99 

3 e. 100 h. 1 

c. 25 f. 64 



(20) (7-32) 
FRAME 7-33 

When you get the trial divisor, you estimate the number of times 
the trial divisor will divide into the dividend. You then write the 
estimation into the square root answer directly above the pair of 
digits in the radicand that you brought down to form part of the 
dividend* 

In the problem below, estimate how many times the 1st trial 
divisor will go into the 1st dividend and write the estimation in its 
proper place. 
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A ._ 

Ut trial divisor 1 29 Ist dividend 

20 X 2 = AO 

7-32 



Answer to 
frame 7-49 

You should have 
this: 



2 5. 2 



<^ /-S 

6 36.00 00 



2 36 
2 25 



11 00 
10 04 



96 00 



20x252 » 5040 



3rd trial 
divisor 



FRAME 7-50 

Estimate the number of times the 
3rd trial divisor will divide into the 
3rd dividend. Write the estimation in- 
to the square root directly above the 
pair of digits in the radicand that you 
brought down to form part of the 3rd 
dividend. 

2 5. 2 

\/? Se.o^oo' 
4 

2 36 
2 25 



11 00 
10 04 



96 00 



20 X 252 = 5040 
3rd trial divisor 



Turn back to the bottom of page 7-3. 



(2> (7-65) 
FRAME 7-66 

You have completed the instructional ^portion of this program. 
You may review the objectives and content of the program if you wish. 
A SELF -TEST begins on page 7-38. 
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7-33 
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SET 5. SQUARING NUMBERS 

(Perfect Squares: a.; c; e.; f.; h.) (7-16) 



FRAME 7-17 

Write the sqxiare of the nunibers listed below. Place the square 
of each number in front of the letter. 



a. 10 

I 

c. 8 

d. 1.4 



f. 5 
g- .12 
h. .4 



Turn back to the bottom of page 7'*2, 



Answer to 
frame 7-33 

Your estimation 
should be 3. 

The problem 
should now re* 
semble this: 



20x2 




FRAME 7-34 

Now, add the estimation (3) to the trial 
divisor (40) and multiply that sum by the 
estimation (3). If the product of these num- 
bers is larger than the dividend ^ reduce the 
estimation and repeat the procedure above. 
Find the sum of divisor and estimation and 
product of the sum and estimation in the pro** 
blem below. 

4 

1st trial divisor 1 29 1st dividend 

20 X 2 
Estimate 
Sum — ^ 
Estimate x 3 
Product-** 



Turn back to the top of page 7-3. 



7-34 



PANEL 7-1 



Your problem should now be like this: 






2 5, 


2 19 




J 6 36.00 ^5 6^ 
4 

2 36 
2 25 
11 00 
10 04 
96 00 
50 41 
I AS on 


20 X 2521 « 50420 > 
+ 9 
50429 
X 9 
453861 


^5 38 61 

20 39 Remainder 


NOTE; Go to page 7-9, frame 7-54, 
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PANEL 7-2 



Answer and proper procedure for frame 7-54 , page 7-9 « 



l8t Trial Divisor 20 x 2 
Add - 

Multiply by« 



Subtract from 
Ist dividend 



■J 



40 
43 
129 



2 3. 2 8 2 

y? 42.07 10 "65 
4 

1 42 

1 29 



2nd Trial Divisor 20 x 23 
Add — 



Multiply by 



460 
-» 2 

462 
*- 2 



Subtract £rom 
2nd dividend 



r*924 

J 



13 07 
9 24 



3 83 10 
3 71 84 



3rd Tiral Divisor 20 x 232 « 4640 
Add -» 8 



>!ultiply by 



4648 
—"8 



Subtract £rom 
3rd dividend 



•J 



37184 



11 26 00 
9 31 24 



4th Trial Divisor 20 x 2328 « 46560 

Add 2 



Multiply by 



46562 
^2 



-93124 



Subtract £rom 
4th dividend 



1 94 76 



Mark off 
radicand. 

-1st dividend 

2nd dividend 

•3rd dividend 

■4th dividend 

-Remainder 



If you had trouble using correct procedure or finding the cor- 
rect square root, return to page 7-5., frame 7-36 and review square 
root. 

If your sqtuire root and procedure are correct, turn t') page 
7-11, frame 7-55 and proceed with the lesson. 



, 7-36 



ERIC 



PANEL 7-3 



20 X 7 



- 140 

+ 5 
145 

X 5 
725 



7 5. 1 1 3 



42 

7 42 
7 25 



20 X 75 




20 X 751 » 



15020 
+ 1 
15021 
X 1 
15021 



20 X 7511 « 



150220 
+ 3 

150223 
X 3 

450669 



Square root ■ 75.^^3 
Remainder - .0372Sll 



NOTE; 



17 00 
15 01 



1 99 00 
1 50 21 



48 79 00 
45 06 69 



3 72 31 



Proof 




.^7 



7?5% i i 
7_9| WlV 



1.9 
.0 



9 
3 1 



5 6 4 2.0 0 0^ 0 0 



Go to page 7-25, frame 7-62. 



remainder 



er|c 



'•'75 



7-37 



SELF-TEST 
POWERS AND ROOTS 



!• Write in your ovn vords the definition of a power of a nuiiber* 



2. In the expression, 3 , write the names of the elements used to 
indicate the arithmetic operation of raising a number to a power • 

3 

3. Write in your ovn vords the definition of the square of a miaber. 



4. From the numbers listed belov, select the perfect squares • 
Place a PS in front of the perfect squares • 

a. 24 e. 4 i. 100 

b. 16 f. 65 j. 36 



1 ^ c. 34 g. 49 



k. 99 



d. 1 h. 86 1. 25 



7-38 



276 



5. Write the square o£ the nunbers listed belov. Place the square 
of each number in front of the letter* 

a. 4 e. 3 i- 20 

b. 12 f- 15 J. 5 

c. 1 g. 9 k. .5 



d. 8 h. 7 1. 2 

Write the names of the higher pover of the nuober listed below • 

S* is the power of 5 

3? s the power of 3 

/ is the power of 7 

Write in your own words the definition of the square root of a 
number. 



8. Solve the problems below by extracting the square root of each 
whole nuniber. 

a. b. 

J225 y4264 

9. Solve the problems belov by extracting square root of each frac- 
tion and decimal. 

a. * b. 

16 



.09 ' .J, /_9. 



I — 



ERIC 



* 277 



Prove your answer to problem 9e above. 



1. Solve the problems below by determining the root of each of the 
perfect powers. 



A. _ ^ b. ^ 



.40 278 



t \ 

\ 
\ 



ANSWERS TO SELF-TEST LESSON 7 



!• A 2)Otfer is a product obtained by using a base a certain number 

of tines as a factor. 
2. 3 - base 

* - exponent 



3. 


The 


square o£ a ntoiber 


is that ntanber 


multiplied by 


4. 


b. 


16 - 4 X 4 


4 


100 


= 10 X 10 




d. 


1 » 


1x1 


j. 


36 


= 6x6 




e. 


4 - 


2x2 


1. 


25 » 5 X 5 




8* 


49 » 7 X 7 








5. 


16 


a. 


4 X 4 - 16 


81 


g* 


9 X 9 » 81 




144 


b. 


i 

12 X 12 « 144 


49 


h. 


7 X 7 » 49 




1 


c. 


1 X 1 « 1 


400 


1. 


20 X 20 » 400 




64 


d. 


8 X 8 « 64 


25 


j. 


5 X 5 = 25 




9 


e. 


3x3-9 


.25 


k. 


.5 X .5 .» .25 




225 


f. 


15 X 15 » 225 


1 
4 


1. 


ix i -i 

2 2 4 



M 6. 5* is the foutrth ac^er of 5. ^ « 5 «t 

3^ is the thiy po^r of 3. . | \ 

7^ is the flfgh powir of 7. S 
7. The square root jof a number is one of the two equal factors of a 
number^ which^ when multiplied toget^r, gi^ ua^^^the ^umber. 



-'79 



7-41 



8. a. Square root 15 
remainder 0 



b. Square, root 65.299 
remainder 0 . 040599 




6 5. 2 9 9 





20x652 » 13040 
+ 9 
13049 
X 9 
117441 



20x6529 



» 130580 

_+ 9 

130589 
X 9 
1175301 



a. Square root - 0.3 
remainder - 0 



3' 



\ 



b. Square root - ~ 
remainder • 0 



. 3 

.09 
0 

{ 



16 

Perfect Square 



3 
4 




36 

6 64 
6 25 



39 00 
26 04 



12 96 00 
II 74 41 



1 21 59 00 
1 17 53 01 



4 05 99 




» V 



7-4?i 



2Qd 



c. Square root - .632 
remainder - .000576 



20x6 « 120 

+ 3 

123 
X 3 

369 



20x63 - 1260 

+ 2 

1262 
X 2 



2524 



6 3 2 

^36 

4 00 
3 69 



31 00 
25 24 



5 76 



d. 



Square root - .774 
remainder - .000924 



7F 



20x7 




1029 



20x77 



1540 
+ 4 

1544 
X 4 

6176 



e. 



Square root - 2.306 
remainder - .002364 



20x2 




129 



20x23 - 
20x230 



>/l6~ 



460 
« 4600 
+ 6 

X 6 
27636 



ERIC 



281 



.774 

A9 

11 00 
10 29 



71 00 
61 76 



9 24 



2. 3 0 6 



32 
29 



3 00 00 
2 76 36 



7-43 



10. 2.306 

2.306 
13836 
69180 
4612 
5.317636 
+.002364 
~5. 320000 



11. a. 

,yTr~ - 3 3x3x3 - 27 



b. 

^1296 -6 6x6x6x6 - 1296 

• V. s. GonoDnoirr pborwc omcs : im 7»-07«/w» 
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